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of the London, hton and railway. Many London merchants reside at tions, is easily accomplished in 24 minutes 
South Coast Ry. Brighton, for whose convenience there is a spe- The financial results on the South London lin 
By H. RAYNAR WILSON.* cial service and one important point was that it since the electric service was opened have 
After the surface-car lines that parallel the Wa4S likely, if electrification proved a success on very satisfactory. The railway company lost, on 
London, Brighton and South Coast Ry.—generally the suburban system, that it might afterwards be this length alone, in consequence of trolley-car 
known as the London and Brighton Ry.—in the extended as far as Brighton. It was, then, in competition, over 5,000,000 passengers in a very 
London area had passed from private into mu- order to deal with a possible high-speed long few years. Although little alteration was mad 
nicipal control and had been converted from distance service that the single-phase system in the fares, the whole of the lost traffic has 
horse to electric traction, the railway company was adopted and it is generally considered that since come back and the numbers are increasing 
egan to experience very serious competition. the results on the South London line have fully daily. 
in 1908, the Directors requested their Consulting justified the installation of that system. An- The success of the first experiment was con 
Electrical Engineer, Mr. Philip Dawson, M. Inst. other important point was that the success of the sidered so great that in May of last year the Di 
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FIG. 1. 


E. E., to report on the whole question of the 
electrification of their railways. 

As a result of this report, Mr. Dawson was in- 
structed to prepare specifications for the elec- 
trification of what is known as the South London 
line, one of the many suburban lines of the 
London and Brighton Co., shown in Fig. 3. This 
line connects the London Bridge terminus in the 
southeast with the Victoria station in the west 
end and passes through East Brixton, Denmark 
Hill and Peckham Rye. 

The decision as to what system to adopt was 
not arrived at until after the most careful ex- 
amination and consideration of all that had been 


*47 Victoria St., London, S. W. 
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A THREE-CAR ELECTRIC TRAIN OF THE SOUTH LONDON 
LINE, PASSING UNDER FOOTBRIDGE AT WANDSWORTH ROAD. 
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TYPICAL SINGLE-PHASE OVERHEAD CONSTRUCTION OF 
THE LONDON, BRIGHTON AND SOUTH COAST RY.: 


EAST END 


OF DENMARK HILL TUNNEL, SOUTH LONDON LINE. 


South London experiment would lead to the elec- 
trification of the remainder of the suburban ser- 
vice, and the plans were therefore drawn up in 
that anticipation. 

Tenders for the work were issued in 1905 and 
the contract was finally awarded early in 1906 to 
the Allgemeine Elektricitéits Gesellschaft, of Ber- 
lin. Experimental trains were run on the South 
London line early in 1909, and the full service 
was taken up in December of the same year. 

The length of the route is 8.1 miles, equivalent 
to 20% miles of electrified single track. The aver- 
age distance between stations is 4,590 ft., while 
the shortest distance between any two stations 
is 1,386 ft. The gradients and curves are un- 


rectors decided to extend the electrification, th: 
new sections being (1) the portion between Peck- 
ham Rye and West Norwood, (2) the line from 
Victoria to West Norwood and thence to the 
Crystal Palace. This brings up the total amount 
of electrified single track to 62-miles. 

The rolling stock on the South London line con- 
sists of 16 motor coaches, each equipped with 
four motors with a one-hour rating of 115 HP., 
or 57 HP. continuously, for a temperature rise 
in no part exceeding Cc. In the middle of 
the day, the trains are made up of two coaches— 
one motor and one trailer—while in the morning 
and evening two such trains are run coupled to- 
gether. 
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The rolling stock for the extension consists of 
30 motor coaches, each equipped with four motors 
rated at 175 HP. for one hour and 100 HP. con- 
tinuously. One of these motor coaches will carry 
two trailer cars, thus making up a three-car 
train. In the rush hours, six-car trains will be 
run. 

It is interesting to note that all these cars are 
built in the usual English style with compart- 
ments and side doors. It was considered that 
the end-door type would not have enabled suffi- 
ciently quick exit and entrance at the terminals. 

Electric energy for running the trains is pur- 
chased from a _ private corporation and de- 
livered to the railway company at two points— 
Queens Road and Peckham Rye Junction—where 
the current is metered and paid for. 

In consequence of the Board of Trade rules, 
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suspended every 10 ft. (Fig. 1). The contact 
wire itself is of copper, round in section but with 
two sharp grooves on either side, to which the 
clips supporting the wire are fixed. The whole 
insulation is of porcelain and a special form of 
insulator has been used (Fig. 3) which has given 
good satisfaction. The design of this insulator 
was fixed only after tests, extending over nearly 
12 months. No tightening device is used for the 
conductor wires and experience has shown that, 
in the case of the English climate at any rate, 
such devices are entirely unnecessary. The bow 
collectors are of special design made to operate 
at varying heights, there being a difference of 
6 ft. between the highest and lowest working 
position. The bows are equipped with aluminum 
contact strips having a deep groove filled with 
grease. These have given good service. All the 
wear is practically taken 
by these strips and the 
wear on the copper con- 
tact wires, after these 18 


months’ running, is inap- 


We Ne 
ew Cross 
CuaPMannyt {7 Jonts ee preciable. : 
South London Line cocewee 1 nee tees, Current is supplied a 
Crystal Folace Extension =enmenw os iat a@ normal line voltage of 
ie a BLEDONC> <4 — 6,700 and at 25 cycles. 
a i a It is stated that the 
WCRqwDe transmission losses be- 
SCALE salted SuTTo E.CROYDON tween the distributing 
9 ee ee stations, where the cur- 
Upper rent is metered, and the 
LeaTueie@AaD WARLINCHAM trains has been kept tv 
about 3%. The general 
energy consumption for 
puree the system is claimed to 
GuiLororo compare quite favorably 
with that on any direct- 
Gesnamees current line. 
Houmwooo Nenaay The acceleration obtain- 
TUNBRIDGCE ed is also satisfactory, 
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being egual to that ob- 
tained on most of the 
continuous current rail- 
ways in Great Britain. 
The average acceleration 
from 0 to 80 miles an 
hour is at the rate of 1 
mi. per hr. per sec. The 
energy consumption per 
ton mile (not including 
weight of passengers and 
with no mileage allowed 
for empty running or 
switching and including 
all the energy used in the 
repair shops and _ the 
leakages metered) for the 
first eight months of 1910 
> amounted to 75.4 watt 
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ae NEWHAVEN hours per ton mile. zt 
pig ee SEAFORD must also be borne in 
on = rEASTBOURNE + mind in this connection 
SS f// that all trains are local 
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FIG. 3. DIAGRAM PLAN OF THE LONDON, BRIGHTON AND SOUTH 


COAST RAILWAY LINES. 


limiting the drop in potential in the return cir- 
cuits, series-booster transformers are located at 
various points along the line and are connected 
by booster cables to the distributing station at 
Peckham Rye. Besides this, so-called distributing 
cables are run the whole length of the elec- 
trified line, one being in paralle] with the over- 
head conductors and connected to them at each 
switch house, while the other is bonded to the 
rails. Besides these cables there are telephone 
wires running along the line connecting the 
various switch cables. 

Fears were expressed that any overhead line 
would greatly interfere with the sight of the sig- 
nals, but experience has not shown that this is 
the case. 

treat attention was paid to the design of over- 
head construction and the results of eighteen 
months’ commercial working have been entirely 
satisfactory. The construction adopted was the 
cradled catenary type, the contact wire being 


and therefore the line is 
worked under less fa- 
vorable conditions than 
railways which have a 
number of express trains. 

The total weight of an empty four-car train, 
for the South London line, is 150 tons (of 2,240 
lbs.) and of this, the electrical equipment, in- 
cluding all the cables for lighting, lighting fix- 
tures, motor-driven air compressor and all elec- 
trical gear, boosters, etc., amounts to 18 tons. 
For the new extension, the weight of a three-car 
train is 102 tons and the weight of the electrical 
equipment on the same basis as above, is 19 
tons. The energy consumption on the train 
during trial running on the South London line 
was 63.1 watt hours per ton mile, measured on 
the train. 

It is claimed that 18 months’ experience, with 
the average distance run during the first 12 
months by every one of the motor coaches owned, 
including all spare cars, of over 58,000 miles, 
shows that there is no reason to expect that the 
maintenance charges here will be any greater 
with single-phase than elsewhere with a direct- 
current system. 
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The Allgemeine Elektricitats Gesellsc} 
cured the contract for the electrical e, 
of the recent extensions noted. The | 
these constitutes a notable record, as 4( 
of track has been equipped and 30 tra 
been built in nine months from 
orders. 

The repair shops and carriage sheds a: 
ham Rye, as well as the switch cabin b 
and the new carriage sheds for electri, 
at Norwood Junction, were designed 
ried out under the supervision of Mr 
L. Morgan, the company’s Chief Ci, 
neer, while Mr. Philip Dawson, as the 
ing Electrical Engineer, was responsib| 
whole of the work generally. 
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The Scale Paraffine Test as Appli:: 
Bituminous Road Compounds. y 


By A. W. DOW, M. Am. Inst. Chem. E., and 
P, SMITH,* M. Am. Soc. C. &. 

During the past year a number of te 
have been made to use the scale par: 
as an index of the value of different ; 
pounds. Certain large purchasers } 
gone so far as to draw up specifica 
these materials in which the price ¢ 
for them depended upon the amouni 
paraffine which they showed on analys 
laboratories. 

Such a practice is, of course, well wi: 
rights of any buyer and we are only 
with that phase of it which seems t. licate 
that the test for scale paraffine is rrect 
measure of the road-making value of b 
compounds intended for that purpose. 

From a very wide experience in th: Li 
refining and testing of all classes of asphalts 


and the manufacture of bituminous compounds 
intended for road work and the practical lay 
of sheet asphalt pavement and bituminous road 
surfaces, we are decidedly of the opinion that 
the scale paraffine test per se should not be re- 
garded as a measure of the value of bituminous 
compounds for road-making or pa\ 
(1) Because there is no evidence | 

the finding of scale paraffine by t! ied 
Holde method, in which the material under ex- 


amination is first distilled in the laboratory is 
proof that scale paraffine or any detrimental 
form of paraffine is present in the bituminous 
material. 


(2) Because there is no evidence to prove that 
paraffine of any kind is a deleterious constituent! 
for a bituminous road cement. 

We recognize that the value which has been 
ascribed to this test has undoubtedly arisen 
largely from the fact that the residuums ob- 
tained by the distillation of paraffine petroleums, 
similar to those produced in the Pennsylvania 
fields, were off a greasy nature and almost 
wholly lacking in cementing or binding value 
Such oils are high in paraffine and consist 
largely of compounds of the paraffine series. On 
the other hand, residuums obtained by the dis- 
tillation of asphaltic oils which are very low in 
paraffine and consist largely of a different series 
of compounds have a very high cementing value 
are not greasy, and are universally recognized 
as being eminently suitable for road building 
Natural asphalts are also low in scale paratfine 
From a consideration of these facts alone, it is 
very easy to see how the conclusion as to the 
pernicious effect of scale paraffine was arriy d 
at. Unfortunately for the correctness of |! 
conclusion, we are in possession of a large nu- 
ber of other facts which seem to very clearly 
dicate that the amount of scale paraffine per 
is not nearly so important as the condition in 
which it exists in the bituminous compound 2"! 
that this is dependent upon the ability of | 
other constituents of the compound to diss: 
and assimilate the paraffine. 

Paraffine residuums high in scale paraffine h 
been successfully used as fluxes for soften 
hard asphalts, and some of our best and old 
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asphalt pavements have been laid with 


sheet 
uch combinations. 
hardson, on page 300 of the 1908 edition of 


Richa 


nic work, “The Modern Asphalt Pavement,” 
no “The successful use of it (paraffine resi- 
‘um) in many pavements laid 20 years ago, 
vhich are now in perfect repair, is the best 
vidence that it is satisfactory.” In fact, prior 
+o the year 1900 it is safe to say that 90% of 
asphalt pavements laid were manufac- 


ays, 


ill the 

tured with paraffine petroleum residuum and 
that approximately 50% of all modern pave- 
ments are also manufactured with the same 


class of residuum. The earlier residuums often 
contained as high as 20% of scale paraffine, as 
hown by Mr. Richardson’s analyses of them, 

2 as 25 parts of residuum to 100 parts of as- 
t were commonly used, the asphalt cements 

have frequently contained as high as 4% 
le paraffine. Such asphalt cements made 
Trinidad asphalt, which was one of the 
st asphalts used, would only contain ap- 
mately 65% of bitumen, so that the per- 
age of scale paraffine in the bitumen itself 
st have run as high as 6% in many instances. 
it is true that in this case we are considering 
ixtures of asphaltic and paraffine compounds, 
it all of the bituminous compounds for road 
york in reality consist of just such mixtures. 
The petroleums found in the United States have 
een broadly separated into three classes: 

Paraffine petroleums, 

Semi-asphaltic petroleums, 

Asphaltic petroleums. 

With the exception of the fluxed natural as- 
phalts, the bulk of the bituminous road com- 
pounds are being manufactured from semi-as- 
phaltic petroleums. These are, as their name 
indicates, midway between the paraffine and as- 
phaltic petroleums and partake of the character- 
istics of each. The fluxed natural asphalts are 
combinations of asphalt and petroleum residuum 
obtained either from paraffine or semi-asphaltic 
petroleums. In either case, therefore, we have 
to deal with compounds in which scale paraffine 
may exist in combination with asphaltic com- 
pounds. 

Maberry (Jour. Am. Chem. Soc., Vol. XXVIII., 
No. 3, p. 415) has come to the conclusion that 
all petroleums (and all asphalts are undoubtedly 
derived from petroleum by natural or artificial 
means) contain the same constituents and that 
their different properties are due to the varying 
proportions of these constituents. Our investi- 
gations of a large number of petroleums and 
asphalts confirm this conclusion. Even the 
natural asphalts which we have examined all 
contain determinable amounts of scale paraffine. 
If only those petroleums of the Pennsylvania 
type contained paraffine and if these residuums 
were incapable of yielding satisfactory com- 
pounds when mixed with asphaltic compounds, 
it would be logical to discriminate against those 
compounds which contained any paraffine scale. 
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TABLE II.—PENETRATION AND DUCTILITY 


TESTS OF 
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CERTAIN ASPHALTIC CEMENTS SHOWN IN 





TABLE I. COMPARED WITH SIMILAR ASPHALT CEMENTS MADE FROM THE SAME INGREDIENTS 
BUT TO WHICH NO SCALE PARAFFINE HAD BEEN ADDED 
Par- vo - Penetrations - Ductility 
affine 32° F 77° F O° F Ratio at 77 “F 
Bermudez A. C. EG ccwces 4.0% 15 77 156 1—5.1—10.4 84.0 em 
ye = 3-2 bétacece None 17 78 120 1—+4..6— 7.0 wo 
a 2-b PA entnd obeewen we eee be bhen ee 2.0% 16 78 111 r4.9 6.9 28.0 
aes : Pi cebcaicéh chen ceaueavde None 15 74 110 1I—4.9— 7.3 39.0 
California A Cc. Paivsedadens 6.0% 16 68 90 1—4.3— 5.6 17.0 
« ’ 3-z.. None 14 72 82 1—3.1— 5.9 62.0 
Du y 
‘ ut “O° F 
pis 6.0% 14 6 27 1I—4.6— 9.7 77.5 ems 
. 4-x.. None 18 75 102 1.49. 6.7 20.0 
It is evident, however, from the foregoing that Was determined by us by the modified Hold 
the problem is much more complicated than this. method, in which the material under examina 
It cannot even be considered as wholly a ques- tion is first distilled in the laboratory, as fol 
tion of the allowable percentage of paraffine, for lows 
experience has shown that of two residuums one Refined Bermudez Asphalt O17 
es we . J ae . ow California D Grade Asphalt O86 
may give good results as a flux with a certain paraffine Residuum _ op 
asphalt and the other may not, and in many in- California Asphaltic Residuum 0.19% 
stances the one which gives the best results will The following proportions by weight of refined 
contain the most paraffine. asphalt and residuum were used 
The present generally accepted method of de- Bermudez California 
t i scale é > , . ifia ; . Number 1 9 g ' 
ermining scale paraffine by the modified Holde Refined Asphalt ee 100 1 100 10) 
method, in which the material under examina- Paraffine Residuum a encdewrs sO i 
tion is first distilled in the laboratory, is far from ae Asphaltic Residuum 30 15 
satisfactory. It is difficult to get two operators 2" rom each of these four asphalt cements six 
to agree in their results and we are strongly of sr —— prepared, marked a, b, ¢, d, e, and f 
the opinion that the scale paraffine found by this vese consisted of the original asphalt cement 
method does not necessarily exist as such in the ‘°° which had been added, by melting and thor 
material examined. a stirring, sufficient scale paraffine to bring 
In connection with this paper we have carried ue panenee contents up to 1, 2, 3, 4, 5 and 6 
on a number of experiments and investigations, respectively. rhe four “f cements were dupli 
some of the results of which are described below. ©#'ed in a series marked “g” using the same 
Other experiments are in which we percentage Of each of the same ingredients: the 


progress, 
hope to make the basis of a future article. 


Experiments on the Addition of Scale Paraf- 
fine to Asphaltic Cements. 

In these experiments, four asphalt cements 

were prepared whose value and suitability for 

paving purposes has been unquestionably demon- 


strated by practical experience covering many 
years. For purposes of comparison it was de- 
sirable to have asphalt cements consisting as 


nearly as possible of pure bitumen uncontami- 
nated with any considerable amount of mineral 
matter. Refined Bermudez asphalt was selected 
as typical of the natural asphalt class and Cali- 
fornia D grade as typical of the best class of 
asphalts made from petroleum. Two series of 
asphalt cements were made from each of these 
refined asphalts by fluxing them with two dif- 
ferent kinds of residuum. Both of these resi- 
duums have been used in combination with these 
asphalts for paving purposes in a number of 
cities in the United States with wholly satisfac- 
tory results. The consistency of the asphalt ce- 
ments so prepared was that usually employed in 
testing combinations of these materials for use 
in sheet-asphalt paving work. This consistency 
was chosen rather than the softer ones usually 
used in bituminous road work in order that the 
physical properties of the cements might be more 
readily tested and compared. The percentage of 
paraffine scale present in the various ingredients 


TABLE I.—PENETRATIONS AND DUCTILITY OF ASPHALTIC CEMENTS TO WHICH STATED AMOUNTS OF 


PARAFFINE SCALE HAD BEEN ADDED, 
Par- 
affine. 
0.54% 

5.00% 
ee ee ew ee ee ee eee renee erene hee 00% 
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5.00% 
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COMPARED WITH ORIGINAL CEMENTS. 






c Penetrations————_-—_, Ductility 
ey: ter. tees. Ratio. at T° F. 
14 56 76 1—4.0— 5.43 82.0 cms 
12 53 86 1—4.6— 7.17 33.5 “ 
13 62 110 1—4. 8— 8.46 34.0 
14 70 132 1—5.0— 9.43 aa: 
15 77 156 1—5.1—10.40 34.0 ‘ 
16 82 168 1—5. 1—10.50 2" 
17 86 184 1—5.1—10.80 % 
Ww 85 176 1—5.0—10.35 - 
12 52 82 1—4.3— 6.83 “ 
5 65 101 1—4.3— 6.73 * 
16 78 111 1—4.9— 6.93 , 
17 90 120 1—5.3— 7.06 
18 96 145 1—5.3— 8.06 
19 105 Bl 1—5.5— 7.93 34. 
20 109 192 5— 9.60 39.0 
17 132 225 7 3.20 62.0 “ 
10 47 52 7— 5.20 39.0 
14 52 54 3.7— 3.85 33.0 
14 58 64 A— 4.57 48.0 
15 60 70 ’ 4.66 23.0 
15 62 74 . 4.93 23.0 
15 66 82 ; 5.47 17.0 
16 658 90 _ 5.62 17.0 
12 67 92 1—5.6— 7.66 13.0 
Ductility 
at 50° F. 
14 47 69 1—3.4— 4.93 10.0 cms. 
13 53 83 1—4.1— 6.38 90 * 
8 57 94 i—4.4— 7.23 85 “ 
13 59 106 1—4.5— 8.15 — 
13 61 112 1—4.7— 8.61 85 “ 
13 63 116 1—4.8— 8.92 ae 
13 64 126 1—4.9— 9.69 wa 
14 65 | 127 1—4.6— 9.07 t=.” 


only difference being that the scale paraffine was 
first dissolved in the residuum by melting and 
stirring and this mixture was then added to the 
melted refined asphalt and thoroughly stirred 
This was done to determine whether the method 
of adding the paraffine affected the 
qualities of the asphalt cement The physical 
tests made on these various cements are given in 


physical 


the following table. It should be borne in mind 
that the cements marked “Bermudez Asphalt 
Cement No. 1,” “Bermudez Asphalt Cement No 
2,” “California Asphalt Cement No. 3,” and 
“California Asphalt Cement No. 4” were typical 


of the best quality of asphalt cements for paving 
work as has been shown in practice covering a 
long series of years, and the results of the phy- 
sical tests made on them are therefore worthy of 
careful attention Susceptibility to changes in 
temperature was tested by obtaining the 
tration of the various asphalt cements at differ 
ent temperatures. The maximum temperature of 
90° F. was selected instead of the more custom 
ary ones of 100° F. or 115° F. to avoid the 
sibility of finding that some cements were 
soft to test at these higher temperatures The 
ductility of the series commencing with Cali- 
fornia Asphalt Cement No. 4 was determined at 
50° F. instead of at 77° F., at the latter tem 
perature some of them had a ductility of 
100 cms., which was beyond the capacity of our 
apparatus to correctly record 

In view of the fact that the addition 
paraffine raised the penetration of the asphalt 
cements considerably, we thought it desirable 
to prepare one additional sample for each series, 
made from exactly the same ingredients but con 
taining no added scale paraffine and having a 
penetration approximating that of some of the 
softer cements. This was done in order that we 
might more closely check up any physical 
changes due to the addition of the scale paraffine 
These additional samples were marked 1-x, 2-x, 
3-x and 4-x, respectively, and were made up as 
follows: 


pene 


pos- 


too 


as 


over 


of scale 


1-x 2- 3x 4-x 
Refined Bermudez Asphalt aco See 100 ay 
California D Grade Asphalt.... 100 100 
Paraffine Residuum ....... cea” ae 11 ‘ 
Cal. Asp. Residuum........ 40 20 
Penetration at 77° F.. 3 4 2 
Comparing these with the paraffine scale ce- 


ments nearest to them in penetration, 
tained the results shown in Table II. 
From an inspection of all these results we see 
(1) That the addition of small amounts of hard 
paraffine scale raised the penetration of the as- 
phait cements very considerably. . 
(2) That it also increased the susceptibility of 
the asphalt cements to changes in temperature, 
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(3) That in some cases it affected the ductility 
of the asphalt cements very materially and that 
in others it did not. 

(4) That the paraffine residuum gave prac- 
tically the same results as the asphaltic residuum 
with Bermudez asphalt, but very different re- 
sults with the Calffornia asphalt. 

These results are possibly open to criticism on 
the ground that we have questioned whether the 
paraffine scale found by analysis was really 
present as such in the compounds examined. It 
was impossible, however, to procure residuums 
with sufficiently high paraffine contents to en- 
able us to prepare from them asphalt cements 
of 50 penetration containing as high as 6% of 
paraffine Even had we been able to do so, it 
would: have been impossible to prepare the ex- 
tended and graduated series which we have 
shown without the addition in some cases of 
varying quantities of a low paraffine residuum. 
This would have vitiated our comparative tests. 
In order to test comparative ductilities, which 
test we believe measures more nearly than any 
other the cementing value of bituminous com- 
pounds, it was of course necessary to bring the 
cements to approximately the same penetration. 

If any of the paraffine series exert a deleterious 
effect on bituminous compounds intended for 
paving work, we believe that it ‘is generally, al- 
though wrongly, assumed that the scale paraffine 
is the worst in this respect. We therefore felt 
that in using scale paraffine we were making 
the tests as severe and searching as it was pos- 
sible to make them and that we were putting 
into the bituminous compounds the very con- 
stituent found by analysis and by .which they 
were being judged 

As the amount of paraffine allowed by most 
specifications falls considerably below 6%, and 
as it would be difficult to satisfactorily incor- 
porate a much larger per cent of paraffine than 
this in a bituminous compound, we did not en- 
deavor to prepare asphalt cements containing 
more than 6% of scale paraffine. 

A number of the experimental asphalt cements 
were analyzed for paraffine scale as an addi- 
tional check upon the work. The results which 
we obtained in this manner are shown by 
Table Ill 
TABLE IIl.—RESULTS OF DETERMINATIONS OF 

PARAFFINE SCALE CONTENTS OF EXPERI 

MENTAL ASPHALTIC CEMENTS 
Calculated. Found 
- Paraffine——, 
Bermudez Asphalt Cement 1-f 6% 5.01% 
Bermudez Asphalt Cement ca 6.11% 


California Asphalt Cement C 6.23% 
California Asphalt Cement 4-f 6.29% 


The bearing of these results upon present 
methods of determining paraffine scale will be 
discussed later. 

Recognizing that the foregoing series of tests 
were too limited to prove all the tentative con- 
clusions that were apparently to be drawn from 
them, we extended the scope of our investiga- 
tions in order if possible to fully substantiate or 
disprove them. In this connection we will take 
up.each one of the tentative conclusions sepa- 
rately and discuss our additional experiments 
relative to them. 

(1) That the addition of small amounts of hard 
paraffine scale raised the penetration of the 
asphalt céments very considerably. 

This conclusion was corroborated by a number 
of additional tests, the results of which hardly 
seem worth recording here in detail. 

(2) That the addition of small amounts of hard 
paraffine scale increased the susceptibility of the 
asphalt cements to changes in temperature. 

This susceptibility, if carried too far, might 
be regarded as seriously affecting the value of a 
bituminous compound for paving purposes and 
was therefore deemed worthy of careful atten- 
tion. We appreciate that our previous experi- 
ments were confined to four different types of 
asphalt cement in which only two different re- 
fined asphalts were used. We accordingly made 
comparative tests of Bermudez, California, Texas 
and Mexican asphalt cements prepared in the 
ordinary manner without the addition of scale 
paraffine. These are shown by Table IV., to 
gether with the amount of scale paraffine which 
we found in them. 
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TABLE IV.—PENETRATIONS AND DUCTILITIES OF VARIOUS ASPHALTIC CEMENTS TO w 


PARAFFINE HAD NOT 


Bermudez A. 
California A 
Texas A. C 
Mexican A. 


The Bermudez Road Compound, which shows 
the greatest amount of paraffine, is one of the 
least susceptible to temperature changes. The 
Mexican, which is the next highest in paraffine, 
is one of the most susceptible to temperature 
changes. The California asphalt cement, which 
comes next in paraffine, is the most susceptible 
of all. The Texas asphalt cement, which comes 
next in paraffine, is the least susceptible of all, 
and the Bermudez asphalt cement, which is the 
lowest in paraffine, shows a susceptibility only 
slightly less than that of the Mexican. Of the 
two Bermudez compounds, the one containing 
the most paraffine is the least susceptible to 
temperature changes. 

It is evident from the above that the percent- 
age of paraffine scale in an asphalt cement bears 
no definite relation to its susceptibility to 
changes in temperature and that our first ten- 
tative conclusions to that effect are not borne 
out by further investigations. 

(3) That in some cases the addition of small 
amounts of paraffine scale affected the ductility 
of some asphalt cements very materially and 
that in others it did not. 

The results shown under the discussion of 
tentative conclusion No. 2 substantiate our first 
results and show that the ductility or cemént- 
ing value of an asphalt cement bears no rela- 
tion to its paraffine contents. This is further 
confirmed by tests which we made on two resi- 
dual products intended for road use which were 
produced by different methods from the same 
petroleum and which contained different per- 
centages of paraffine scale. 

TABLE V.—PENETRATION AND DUCTILITY TESTS 
OF TWO RESIDUAL PRODUCTS FROM THE SAME 
PETROLEUM, CONTAINING DIFFERENT PER- 
CENTAGES OF PARAFFINE. 

Penetration 

at 77° F. Pfn 
Asphalt Cement No. 1.... 103 2.39% 
Asphalt Cement No. 2.... 134 2.05% 


In this case the asphalt cement showing the 
higher percentage of paraffine showed also the 
higher ductility and cementing value. 

In certain other cases, Table VI., we find that 
some of the commercial Texas asphalts when 
fluxed with a high paraffine residuum give a 
much more ductile and cementitious cement than 
when fluxed with a semi-asphaltic residuum low 
in paraffine. 

TABLE VI.—COMPARATIVE TESTS OF A COMMER- 

CIAL TEXAS ASPHALT FLUXED WITH HIGH 

AND LOW PARAFFINE RESIDUUMS. 


Ductility 
at 77° F. 
34.0 cms. 
8.5 cms. 


B 
Texas Asphalt (0.66% scale par- 
affine) s 100 parts 
Paraffine Residuum 
paraffine) 
Texas Residuum (0.40% scale par- 
affine) .. Ye 15 parts 


Penetration at 77‘ ? 52 
Ductility at 77° 35 cms. 10.5 cms. 
Seale Paraffine in Asphalt Cement 

0.964% 0.626% 


(calculated) 

In this experiment not only is the cement con- 
taining the highest amount of scale paraffine the 
most ductile and cementitious but the import- 
ance of a careful selection of the residuum to 
be used as a flux is again demonstrated even 
more clearly than in Table No. I. 

Apart from the question as to the accuracy of 
present methods for determining paraffine scale, 
we believe that the results which we have 
shown clearly demonstrate the absolute folly of 
attempting to judge the paving value of bitu- 
minous compounds by means of the scale para- 
ffine test. 
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Experiments Relative to Present Met 
Determining Scale Paraftine. 
The continuous disagreement in the res 
tained at different laboratories where t] 
is conducted by a prescribed method is , 
sufficient that in its present State it sh 
be looked upon as a standard test and 
which materials may with justice be 
rejected. : 
With a view of determining the causes 
discrepancies if possible, we ran a 
paraffine analyses on the same materi 
these analyses were made in accorda 
the method given by the Bituminous _ 
tee of the American Society of Civi] 
for the determination of paraffine, by: 
ning them we made certain variations j 
tails of manipulation where these wert 
cifically described. Such variations 
sonably be considered as immateria] 
such as might readily occur in any 
and in no way constitute a departur 
instructions given. As will be seen. 
relate to the method of obtaining thx 
As Holde has exhaustively discussed 
ations resulting from modifications in 
tions and the temperature for precipita 
paraffine in his article “Determination o/ 
fine in High Distillates from Petrole:; 
k. t. Versuchsanst zu Berlin 14 (4) 
we have not considered it necessary 
cate or extend his work. We give below + 
lished description of the method referre: 


hox« 8 for 


ac 


Compounds prepared from petroleum or natur 
Paraffine: 


One hundred grams or less of the compound 
rapidly in a retort to dry coke; 5 grams o! 
mixed distillate is stirred in a 2-oz. flask 
Squibb’s absolute ether. After mixing t! 

Squibb’s absolute alcohol is added and th 

closely in a freezing mixture of finely cr 

salt for at least 30 minutes. Filter 

quickly by means of a suction pump, using a 37 

S. 9 cm. hardened filter paper. Rinse and » 
flask and precipitate (with 1 to 1 Squibb’s al 
ether mixture cooled to minus 17° C.) until fr 
oil (50 cc of washing solution is usually suf 
When sucked dry remove paper. Transfer waxy pr 
tate to small glass dish. Evaporate on a steam bat 
weigh paraffine remaining on dish. 


Calculation: Weight of paraffine divided by weicht 0 
distillate taken and multiplied by per cent. of ‘otal 
distillate produced from original sample equals per ce! 
of paraffine. 

As stated, the results recorded in Table VII 
were obtained on only one sample of road « 
ment, chosen particularly because of its high 
per cent. of scale paraffine and because it was 
the only material on which a complete series 0! 
tests had been made. These results, however 
are fully substantiated by similar tests on many 
other materials, some of which show much 
greater variations. 

In tests a, b and c the distillation was mad 
with a curved condenser, as shown in Fig. | 
In tests d, e and f a straight condenser, «s 
shown in Fig. 2, was used. In timing the dis 
tillations the watch was started when the burner 
was lighted. The distillation was considered 
complete when not more than one drop pe 
minute came over. 

All distillations of the material under exam 
nation were made in the same half-pint cast-iror 
retort, exactly 50 grams being taken for disti! 
lation each time. In the first series of tests 
curved distilling tube 4-in. internal diameter 
and 20 ins. long was used (Fig. 1) In the se 
ond series of tests the distilling tube was 4! 
ranged on the retort as may be seen in Fig. 2 


TABLE VII. -TESTS OF A SINGLE SAMPLE OF ROAD CEMENT, HIGH IN SCALE PARAFFINE. 
No. of Total time 


burners. 1st drop. disti 


35 min. 36% 


lation. Coke. Distillate. 
60.0% 


o—-Paraffine.—-- 
: 36 
63.3% 
24% . 
35 30% 
24% 
22% 
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heat used was from 1, 2 or 3 Tyrell’s 
irners each giving a flame 12 ins. in height. 
when more than one burner was used they 
ld together so as to produce a single 
The paraffine in all cases was de- 
termined by the specified method in the distil- 
eee the per cent. being calculated by dividing 
weight of paraffine found by the weight’ of 
distillate taken and multiplying by the per cent. 
of distillate actually condensed from the distil- 
iation. It will be seen from these results: 
(1) That with the same temperature the dis- 
tillation with the curved tube, Fig. 1, took ap- 
preciably longer. 

(2) That the higher the temperature of distilla- 
the larger the quantity of scale paraffine 


The 


were he 
irge flame. 


the 


tion 


found. 
(2) By comparing the results in the first and 


nd series, it is seen that the per cent. of 
. the same when the temperatures are 
ther than when the time of distillation 
' me. The various results obtained on this 
mple, due wholly to slight changes made 


sec 


ine 


par 
} 





Te . Fig.}. 


FIGS. 1 AND 2 
TESTS OF PARAFFINE. 


n the method of distillation, well illustrate with 
what care a standard method must be described 
to produce anything like concordant results. In 
fact it is rather doubtful whether it is possible 
to describe the method with sufficient accuracy 
to make it applicable to the determination of scale 
paraffine in all classes of road materials. The New 
York State Highway Commission, in describing its 
method for making this test, specifies the same 
iron retort and tee condenser of %-in. iron pipe 
20 ins. long, shown in Fig. 2, and requires that 
the distillation be completed in less than 25 min- 
utes, but it is seen that even this description is 
not sufficiently accurate to insure uniformity in 
results. We understand that.this commission in 
making official tests often carries on the distilla- 
tion so that it is completed in less than 20 min- 
utes. This we believe is hardly justifiable in 
view of the above results, especially as con- 
tractors are penalized at the rate of %-ct. per 
gal. for every 0.5% of paraffine in excess of 3.7% 
whenever the paraffine contents as determined in 
the laboratory of the Commission exceed that 
amount. 

In examining the above results we naturally 
ask which one represents the proper percentage 
of scale paraffine contained in the original ma- 
terial and is scale paraffine formed by distilling 
at a high heat or does the distillation carried on 
at a lower temperature destroy scale paraffine 
that may be contained in the original material? 
We have not been able as yet to investigate 
these points sufficiently to answer definitely the 
jueries propounded. In Table III., however, we 
show results which accord closely with the 
theoretical. Thése results were obtained with a 
moderate heat and a curved pipe condenser and 
We therefore feel justified in assuming that 
method to be the most correct. Test b and e in 
Table VII. were conducted by this method, and 
assuming them to be correct we see that by ex- 
tremely slow (35-minute) and by extremely 
quick (20-minute) distillation, results are ob- 
tained which are too low and too high, respect- 
ively. We also find that with the same size of 
flame the position of the burner under the retort 
has an important influence on the amount of 
scale paraffine per cent, in the distillate. We 








CONDENSERS USED IN MAKING DISTILLATION 
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have not as yet investigated this matter suffi- 
ciently to give any accurate comprehensive data 
concerning it, but it is a fact that a marked 
difference can readily be perceived in the char- 
acter of the distillates obtained when the retort 
is placed in the flame about an inch above the 
top of the burner and when it is placed 4 ins. 
above the top of the same burner. 

Besides the above discrepancies which we find 
in the test for scale paraffine, there is also a 
dispute as to how the results should be cal 
culated. A large consumer insists that the 
paraffine should be calculated by dividing the 
weight of paraffine obtained by the number of 
grams of distillate taken for freezing and multi- 
plying this result by the total per cent. of dis- 
tillation products obtained from the original sam- 
ple, as determined by subtracting the weight of 
coke expressed in percentage from 100%. We be- 
lieve that this method is open to criticism and that 
it gives a larger per cent. of paraffine scale than 
is actually contained in the material. To justify 
such a method of calculation it must be assumed 
that scale paraffine es- 
capes condensation in the 
course of distillation. This 
should not be the case if 
the distilling tube is con- 
ducted into a flask im- 
mersed in cold water 
There is often consider- 
7 able difference between 
the amount obtained by 
subtracting the per cent. 
ot coke from 100 and 
the actual per cent. of 


-.... ) Glass 
~ Tube 


distillate as determined 
by weighing the dis- 
tillate. This difference 
represents the non - 
condensable gas formed 
during the distiNa- 
tion at high tempera- 
ture, and this gas certainly cannot contain scale 
paraffine, 

Scale paraffine boiling at a very high tem- 
perature is very easily condensed and there is 
no danger of losing any in the form of vapor, 
so that the more incomplete the condensation 
the more concentrated the distillate becomes in 
paraffine. If now the calculation is made on 
the per cent. of total loss from the retort, it is 
seen that the per cent. paraffine may be dimin- 
ished or increased by more or less careful dis- 
tillation. If on the other hand the calculation 
is made on the actual distillate condensed, such 
great care need not be exercised in the distil- 
lation. The only just method, therefore, of cal- 
culating the scale paraffine found, is by divid- 
ing the weight of paraffine obtained by the num- 
ber of grams of distillate taken for freezing and 
multiplying the result by the percentage of dis- 
tillate actually condensed from the original sam- 
ple. Unless otherwise stated, all paraffine de- 
terminations made by us and given in the 
article were made by the method described for 
test b, Table VII. 


Summary. 


It is apparent that there is no evidence to be 
deduced either from practical experience or 
laboratory experiments that goes to prove that 
paraffine in any form is a detrimental ingredient 
in bituminous paving cements or road binders. 
On the contrary, from a theoretical point of view 
paraffine hydrocarbons are beneficial as they are 
more stable than the hydrocarbons of any other 
series, and therefore bituminous cements con- 
taining them would naturally be expected to age 
less in course of time. Moreover, scale paraffine 
by itself when used as a cementing material 
gives some very remarkable results. It is quite 
malleable at ordinary temperatures and does not 
become as brittle by cold or as liquid by heat 
up to a certain point as do the asphalts them- 
selves. 

Paraffine when in admixture with asphaltum 
loses its crystalline properties and becomes an 
amorphous semi-liquid constituent of the mix- 
ture. This is evidenced by the high penetra- 
tion at 77° and 90° F. of the cements to which 












paraffine has be n added Indu 


affords many illustrations of this phen 





among which is the loss of identity of sugar 


molasses and the difficulty of crystallizing salts 


from a mother iquor containing certain amor 
phous organic substances in solution 
Apart from the question as to whether the 


scale paraffine formed by analysis really enists 
as such in the compound examined, we find that 
its effect upon an asphalt or bituminou 


paving 
material is unquestionably entirely lependent 
upon the state in which exists in 
pound. Up to 6 it least of scale paraffin 
a suitable state of combination, evidently do 
not in any way injure them The question of 
complete solution of the various constituen 


each other is a very complicated one when the 
number of the different compounds present in 
paving cements is considered We find that the 
physical properties of a bituminous binding ma 
terial are not at all dependent upon its indi 
vidual constituents but rather upon the chemico 
physical combination of these ingredients. Me 
chemical analysis in the present state of our 
knowledge will not enable us to predict the 
physical characteristics of the materials ex 

amined and it is evident that we must make 

both physical and chemical tests before we can 
determine the fitness of bituminous materials 
for paving purposes, 

The argument that a certain definite amount of 
paraffine scale found by analysis indicates at 
least the presence of an undesirable amount of 
oils of the paraffine series has also been shown 
to be fallacious, both by the satisfactory re 
sults obtained by the use of up to 30% of 
paraffine residuums as fluxes in many old pave 
ments which have given excéllent service and 
further, because practical experience has shown 
that in many cases asphalt cements made with 
paraffine residuums are superior to those made 
with semi-asphaltic residuums. This is well 
illustrated in Table VI., where an asphalt cement 
prepared from Texas asphalt using a high paraf 
fine residuum is much better than one prepared 
from the same asphalt with a low paraffins 
residuum.- 

The modification of the Holde method for the 
determination of paraffine scale in bituminous 
road compounds now in general use and as 
recommended by the Bituminous Committee of 
the American Society of Civil Engineers when 
worked by different operators does not give con 
cordant results, even though the operators en- 
deavor to faithfully follow the instructions in 
every minute detail Any one operator by mak 
ing slight modifications which would not, how 
ever, constitute a departure from the prescribed 
method will obtain varying results The vari 
ations in both of these cases will frequently ex 
ceed 100%. 

When we consider the uncertainty of the value 
of this test and the difficulty of obtaining con 
cordant results with the method in use, it is very 
evident that no one is justified in condemning a 
road material because it shows an amount of 
scale paraffine in excess of an arbitrary limit 
which has been fixed at a certain point without 
regard to either theory or practice 


———— — ee -— — - 


THE DEFINITION OF ROCK IN SEWER SPECIFI 
ations recently adopted by the Board of Local improve 
ments of Chicago is as follows: 


Wherever the word ‘‘rock’’ occurs in these specifica 
tions it shall be interpreted to mean any material geo 
logically in place and of a hardness when first exposed 
of three or greater in the scale of mineral hardness, 
which corresponds to the hardness of the transparent 
variety of calcite. Other materials shall not be classed 
as rock, although it may be more economical to remove 
the same by blasting 


Further clauses relating to rock are as follows: 


No claim for an amount of money beyond the contract 
price of the work will be entertained or allowed on ac- 
count of the character of the ground in which the trench 
or other excavations are made, except for the rock cut 
ting heretofore specified. 


An additional interesting feature of the specifications, 
relating to protection against water, is briefly expressed 
in the following words: 

Where the excavation to its entire depth js in wet 
sand the contractor shall install a pumping system con- 
nected with well points so as to effectually drain the 


sand. 
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Serious Injury to a Reinforced-Concrete 
Building by Electrolysis. 

By HAROLD P. BROWN,* M. Am.: Electro-Chem. Soc 

Engineers are familiar with the corrosion of 
buried water pipes by electric-railway current 
returning to the power house from poorly bonded 
track and they generally look for the area of 
injury near the power house or sub-station where 
the current leaves the pipes on its way to the 
negative termina! of the dynamo The metal 
the at the point of departure 
is covered with a layer of iron rust beneath which 
is found characteristic pitting. While the cause 
and cure of this trouble are now well understood, 
few have imagined that electrolysis could pos- 
sibly injure a building of modern reinforced con- 


surface of pipes 


FIG. 1. 


crete. On the contrary, many papers have been 
written to prove how thorough a protection is 
given to steel by properly applied concrete. 

It is also well known that not long ago elec- 
trolysis destroyed the lower ends of the founda- 
tion bolts of a number of elevated railway col- 
umns where the current was carried on the struc- 
ture. It was accordingly feared that the same 
might happen to buildings of structural steel. 
But none thought it possible that electricity could 
leak to steel deeply buried in beams and girders, 
and split the concrete apart. Yet this is exactly 
what has occurred in thousands of feet of con- 
crete, and engineers who design concrete struc- 
tures must take new precautions to secure safety 
and permanence. 

During the past few years there have been per- 
sistent rumors of injury of this kind to large 
and expensive concrete structures, and these ru- 
mors have led to various laboratory experiments 
in this line which have been reported at great 
length.} Letters of inquiry have also been sent 
out asking full particulars concerning the be- 
havior of reinforced concrete, but for obvious 
reasons the architects, designing engineers and 
owners of damaged buildings have not cared to 
reply, and it has therefore been wrongly in- 
ferred that-no cases of failure have been caused 
by electrolysis. 

A few weeks ago the writer was asked by the 
president of a prominent electric railway to ex- 
amine a large reinforced-concrete packing house 
not far from New York, where it was claimed 
that the railway return current had caused great 
injury It was stated that a dozen or more 
prominent experts had been called in by the own- 
ers of the building and had advised a suit against 
the railway whose power house is located about 
300 ft. to the north. The building was com- 
pleted in October, 1906, and comprises a num- 
ber of connecting structures of three, four and 
five stories and basement, with about 300,000 sq. 
ft. of floor space. In the summer of 1907 horizon- 
tal cracks appeared on the lower surface of va- 
rious beams and girders parallel with the re- 


*Consulting Engineer, 120 Liberty St., N> Y. City 
+See p. 687 of this issue and the foot-note to the 
article on that page. 
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inforcing steel, 
worse. 

Permission was readily given to visit the build- 
ing and to photograph the damaged portions. 
There could be no question about the amount and 
serious nature of the damage, for over 3,000 lin. 
ft. of girders and beams showed wide cracks 2 
ins. deep, reaching from their lower surfaces to 
the round steel rods of the reinforcement. Seven 
columns had deep vertical cracks in line with 
the rods, some of these penetrating to a depth 
of 4 ins. and forcing off large pieces of concrete. 
In many places the outer surfaces of the rods 
were entirely exposed, and were seen to be cov- 
ered with a layer of tough iron oxide (hydrated 
oxide of iron), from 1 to \%-in. thick. This oxide 
had evidently forced the concrete apart and caus- 
ed the damage. Figs. 1,.2 
and 3 show characteristic 
cracks and exposed rods 
in beams and girders of 
the cooling rooms on the 
first story. In every case 
the most serious injury 
is underneath rooms 
cooled by refrigerating 
pipes which of course 
keep the floor and its 
supports constantly damp. 
But in this area there is 
not a crack in any floor 
slab, since its reinforcing 
steel is not electrically 
connected with that in 
the girders. 

The writer agreed to 
make a thorough electri- 
cal examination of the 
building for the railway, 
on condition that the elec- 
trician representing the 
owners should verify each 
observation and meas- 
urement, and full and 
exact details be dictated 
to a stenographer at the time when readings or 
the instruments were made. In this way no con- 
troversy could arise over the recorded facts, al- 
though each party might have his own interpre- 
tation. 

The electrician for the packing company had 
been at work for six or seven weeks and had 
run test wires from a central point to the rein- 
forcing rods in various parts of the building. 
He was firmly convinced that the railway cur- 
rent had caused the trouble, and willingly set out 
to prove his views. Double tracks of the electric 
railway pass in front of the building and a single 
track leads on one side of it to the adjoining 
power house of the railway company at the rear. 
With this location it did look as though there 
might be some basis for the accusation against 
the railway current, provided the injury was 
shown to be caused by current flowing to the 
north on the cellar girders, or flowing down- 
ward on the cellar columns on its way to the 
power house. Such current, however, could not 
be found. 

The electrician showed that the city water pipes 
across the street from the building indicated 
occasionally a pressure of about 6% volts posi- 
tive to the rails on that street, which was bad 
for the pipe. This was due to a broken connec- 
tion on the railway return circuit, which has 
since been corrected. The city pipe was about 
4%, volts positive to a local water pipe from the 
building, crossing the street to the packing-house 
stables. The local pipe was 1%-ins. in d‘ameter, 
and where it entered the south basement wall of 
the building, there was clear evidence that it 
brought in railway current on its way towards the 
power house. This pipe had an unbroken length of 
20 ft. and was insulated from the basement ceiling 
by wooden wedges thrust between it and the 
clamps supporting it. A Weston laboratory-type 
voltmeter with a swing of % in. to a milli-volt, 
showed a maximum drop of 1% milli-volts in the 
2° ft.. with current less than 0.8 amp. The same 
instrument showed that this pipe was 3% milli- 
volts positive to the reinforcing steel, which is 
far too small a pressure to do any damage, as is 


and these have steadily grown 
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shown by the quotation from 
below. 

Another instrument indicated a dro; 
volts between the positive wire of the 
light circuit and this pipe. This show. 
ground on the negative side of the cir 
here was really the key to an explanati 
the trouble. 

The pipe turned upward from the 20 f 
through the concrete floors to a tank on 
but no electric current upward could 
in it above the first floor. The railwa: 
of less than one ampere evidently pa 
the damp concrete floor and into the 
iron work of a four-story smoke house 
not be found again. There are no 
pipes in the building, and this local 
was the only connection found with t} 
circuit. As above stated, the cella; 
showed no injury and no sign of a 
eurrent, and.there was no northward f 
cellar girders, as would be the case {: 
way current were doing the damag: 
of the grounded lighting circuit 
lowed. 


Mr. O. P 


was 


In the ceiling of the hide cellar, a par 
was found upon the local electric lig 
near the south wall, with a potentia 
from 10 to 20 volts and a current 4 
the south and east. Here a few 
girders were badly cracked. As show 
4, some of the stirrups connected wit 
inforcement had pushed off large scal 
concrete. These stirrups were origin 
wide and %& in. thick. The oxide o 
which was removed for analysis, was 
to % in. thick, while the metal of th. 
showed fully 1/16 in. of uncorroded st« 
thickening of the stirrup to the extent . 
tional 1%-in. of rust, under the influenc 
current evidently caused the cracks. ‘1 
ening has occurred only where the « 
damp and where the steel has an ele 
tential positive to the ground. 

Fig. 5 shows the detail of the reinforcement 


Fig. 2. Cracks in Lower Part of a Girder 


of the beams and girders, made up of plain r 
bars, some continuing across the lower edg 
the beams and others bending upward to r 
the top of the beams at their ends. There 
frequent U-shaped stirrups of 1 x % in. steel § 
ties of %4 in. wire. ‘Similar ties join the h” 
zontal bars to the vertical rods of the colum! 
Two or more cast-iron sockets are placed on ea‘ 
beam and girder and held by bolts which clam) 
the rods together. “here are distributed throug 
the building about 3,600 of these sockets which 
reach the lower surface of the concrete and ar 
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une 


%-in, bolts so as to be available for 


ned for > 
Pee ting the water and steam pipes and the 
. oe : 'd tramways, etc., as shown in Fig. 2. 


er 


oe 600 of them are used = hold the steel con- 

x rj the electric wires. 

It es of these sockets for the latter 
rpose which led to most if not all of the in- 
sali to the building. A two-wire direct-current 
olectric-lighting and power system is used at 
120 volts pressure, with triple-braided rubber- 
overed wire of the best quality placed in ja- 
panned steel conduits. Thesé conduits, of course, 
have openings at every switch, outlet and fix- 
ture, and through these openings the water of 
condensation from the steam and vapor in the 
building comes into contact with the insulated 


wire and with any bare portions where connec- 

ys are made. There is more or less acid 
present all over the building resulting from the 
rendering and other processes carried on, so that 
the condensed moisture is a very good conductor, 
compared with pure water, and so is the concrete 
where saturated with it. 

The practical result in many of the rooms is 
that at various points individual positive and 
negative wires are immersed in a conducting 
fluid which is in contact with the metal of the 
conduit and therefore in contact with the metal 
reinforcement of the building, through the above 
mentioned sockets. If the condensed vapors im- 
mersed both positive and negative conductors 
where exposed, a more or less complete short 
cireuit would have resulted, but probably this is 
not the usual circumstance. 

Usually there resulted a local leakage from the 
electric circuit which may best be illustrated 
by picturing the moisture of condensation and 
the concrete as representing the electrolytic fluid 
in an electro-plating bath. The positive con- 
ductor of the lighting circuit would then repre- 
sent the anode of the bath from which the cur- 
rent flows and the negative conductor corre- 
sponds to the cathode to which the current goes. 
A metal plate introduced into the.fluid of a plat- 
ing bath midway between the two electrodes 
would show a negative potential of practically 
half the voltage when compared with the anode, 
and an equal positive potential when compared 
with the cathode. The metal plate may represent 
the conduit in this case and it is in metallic con- 
tact with the steel reinforcement of the concrete. 
If the plate is nearer the anode the electric pres- 
sure between it and the anode will diminish, while 
the pressure between it and the cathode will cor- 
respondingly increase. In this building, with the 
moisture in the conduit openings and in the con- 
crete serving as a conducting fluid, the sum of 
the two potentials, positive wire to conduit and 
negative wire to conduit, always amounts to 
the potential between the positive and negative 
wires, less some 10 volts. This difference evi- 


“dently represents the loss due to the chemical 


FIG. 3. EXPOSED RODS IN ANOTHER GIRDER. 
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through the concrete to the steel of another mem- 

ber and thence along the conduit to some opening 

where the condensed vapor has grounded the 
‘negative wire. 


The behavior of a liquid conductor has been 


well described in a recent article by Mr. Oliver 
P. Watts in the following paragraph: 


In a metallic wire, the resistance of which is known, 


the current may be calculated by the application of 
Ohm's law. This is not so for electrolytes when ‘‘direct 
eurrent”’ is used, except for a few combinations of 
special electrodes with a particular electrolyte If a 
gradually increasing electro-motive force is applied to 
the ends of a wire and simultaneous readings of the 
current and pressure are made, the current increases in 
the same ratio as the E. M. F 


When an electrolytic 


conductor with electrodes of platinum, carbon, or some 
other material insoluble in the particular electrolyte 
chosen, is substituted for the wire, it is found that 
for small values of pressure no permanent current 
flows. The E. M. F. must exceed a certain minimum 
value before a permanent current is obtained. 


The author goes on to show that with a salt 
solution this minimum is about one volt and with 
a certain acid solution about 1% volts. Therefore 
to cause any damage in this case a greater pres- 
sure than 1 or 1% volts must be shown by a rail- 
way current entering the building on one con- 
ductor, passing through an electrolytic path to 
reach a second conductor. 

Returning to the consideration of the local 
electrical circuits in the building, which has many 
fire walls of brick, it is evident that there can 
be a leakage from the positive wire to the rein- 
forcement through the concrete to the reinforce- 
ment at another point and to the negative wire 
without operating the ground ‘detector’ in the 
distant engine room. Indeed there might be a 
dangerous leakage through the “detector” un- 
seen. This local leakage is small every morn- 
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as heretofore noted, has a maximum pressure 
of but 3% milli-volts on the 1\%-in. pipe where it 
enters the building. 
but not one of these is in the cellar. Fig. 6 


Seven columns are cracked 


shows one of these columns measuring over all 
18 x 18 ins. 
ing off 4 ins. of solid concrete, and vertical cracks 
are shown parallel to each of the other rods 
There are no cracks on the beams or girders 


One of its rods is exposed by force 


above the level of the reinforcing steel, so the 
blame cannot be laid upon the materials nor the 
mixing, nor upon salt nor frost, as these would 
have affected the entire mass 


Samples of the cracked concrete, of the corroded 


steel and of the water, similar to that used ir 
mixing the concrete were submitted to a prom 


nent chemist for analysis The concrete proved 
to be made of the best materials; it was well 
proportioned, well mixed by machine and had 





FIG. 4. CONCRETE FORCED OFF AT STIRRUPS OF BEAM. 


great strength The amount of chlorine pregent 
in the concrete was but 0.38%. An analysis of 
the decomposed iron showed chlorine to the ex 
tent of only 0.02%, so the failure cannot be laid 
to the use of salt. The water similar to that 
used in the concrete was found to contain 4.43 
grains of chlorine per gallon with traces of sul- 
phates, but not to an important degree. It is 
therefore evident that the concrete itself did not 
contain any material which caused the cracks 

A few days after the preliminary examina 
tion, the writer, in the presence of the Owners 
and the electrician of the packing house met the 
engineer who had designed and supplied the con- 
crete reinforcement of the building. This gentle- 
man stated his belief that the building had been 
ruined, that the publication of its condition would 
injure the financial standing of the owners and 
cause cancellation of the insurance, that he was 
certain that the railway current had caused the 
damage and that the railway company must 
either pay for it or stand a suit! 

It was therefore neceSsary to make a demon- 
stration of the electrical facts in the case, in 
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FIG. 5. DETAILS OF BEAM REINFORCEMENT. 


ing when work is started and grows steadily 
larger during the day as more and more moisture 
condenses in the conduit openings. The con- 
crete is cracked in various parts of the build- 
ing wherever the concrete is damp and the steel 
reinforcement shows a positive potential of more 
than 5 volts to the ground. It is not cracked 
elsewhere even when frequently flooded with salt 
water. 

A thorough examination of the building shows 
32 girders with 503 lin. ft. of crack~" 7 


decomposition and to overcoming with resistance 28 large beams with BOY gfe ~ os oi 
of the leakage path. ‘The current passes from with 1,991 ft. gays ae oan a 
= positive copper wire at some outlet through Oratert’ 198 days 39.2 0.004 19.0 
t - : a és ”- 
© condensed vapor to the iron q-*" ‘*97~ Salt water 198 days 1040 0.001 48 
the reinfording. = ee pe es aha. win» Salt water ont oes are os by 
va one coat R. I. W. No. 110. Salt water ys : . . 
ADP Wire iron alternating current...................... Salt water 198 days 0.445 2,115.0 


40.2 
(Two blocks in series) 


the presence of these witnesses. One volt-meter 

was placed in circuit with a wire leading from 

a city hydrant some distance away and a wire 

leading to the negative cable connected to 

the track circuits of the electric railway 

This voltmeter indicated the presence of the 

electric-railway potential with 

teristic variations. . seq” 

placeuiiexed; trtn corroded 

tsruck cracked; iron corroded 

Rusty water at top of block in 16 days. No further evi 
dence of action 

Block cracked; iron corroded. 

Block cracked; iron corroded 

No evidence of corrosion 

No action for four months. Block finally cracked; iron 
corroded. : 

No evidence of corrosion. 

Block cracked; iron corroded 

No evidence of corrosion 

No evidence of corrosion. 


dteint.tho bar 
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This was done and the 
fell 
instrument did 


of the first instru- 
while the needle of the second 
not waver from its former read- 
The railway current was re-established and 
dynamos were then shut down. The 
the instrument connected with 
the steel reinforcement of the building returned 
to zero, while the first instrument was unaffected. 
This demonstration convinced the owners of the 
building that the railway current 


needle 
ment to zero, 
ing 
the local 


needle of second 


was not to 
blame 
Early in March of 


blocks 


this year, a number of 


concrete were made up measuring about 


Fig. 6. Cracks in a Column Along Reinforcement. 


5x 4% » 


rods of 


in the 


9% ins. Each block contained two 1-in. 
same kind of steel as had been used 
the building, placed in 
the center line % in. apart. Two of these blocks 
were put in circuit about March 28 between the 
local water pipe above referred to where it enter- 
ed the south wall of basement, and a damp cellar 
pillar the north wall of the building, and 
thus were submitted to the action of the railway 
return current at the pressure 
ported. These blocks have not 
although they are still in circuit. 


the 
reinforcement of 


near 


previously 
been cracked, 

Other blocks 
were connected between the reinforcing rods and 
a wire leading to the bar of the 
power house. submitted to 
weeks but 


re- 


negative bus 
These 
volts for 


have not been impaired 


railway were 


a pressure of three many 

A similar block was placed in the engine room 
so that it received the same leakage pressure 
as was shown to exist on some of the reinforced 
steel of the building. This was connected on 
the afternoon of April 10. Two days later a 
crack was found around the rod which had the 
positive connection. By April. 19 this crack had 
widened to 1/16 in. from end to end of the block 
ers Ol*b.ahout two inches of solid concrete. There 
the railway whose poweshea negative rod. This 
300 ft. to the north. The buitinng w#.hoilding 
pleted in October, 1906, and comprises a nuim- 
ber of connecting structures of three, four and 
five stories and basement, with about 300,000 sq. 
ft. of floor space. In the summer of 1907 horizon- 
tal cracks appeared on the lower surface of va- 
rious beams and girders parallel with the re- 


*Consulting Engineer, 120 Liberty St., N. Y. City 
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article on 


foot-note to the 


heavy current at 110 volts was passed through 
it from an iron bar immersed in water. This 
was heated by the current to nearly boiling tem- 
perature but no cracks have developed though 
many weeks have passed. 

These demonstrations led the owners of the 
building to retain the writer to correct the elec- 
trical conditions of the reinforcing steel and to 
repair the damaged concrete. This report has 
been written with their full approval, though their 
address is withheld until the restoration is com- 
pleted. 

It must be admitted that the designing engineer 
still holds the opinion that the railway current 
is to blame and that the building is injured be- 
yond repair. In order to find whether the dam- 
age had yet reached a dangerous stage it was 
decided to consult a very prominent engineer 
with many years’ experience in reinforced-con- 
crete designing and construction. The following 
is a portion of his report: 


Effect of Damage on Strength of Structure. 
“The beams and girders are reinforced by the 
old Hennebique method of plain round bars, some 
of them continuing straight along the lower edge 
of the beams and others being bent upward to 
reach the top of the beams at their ends. (See 
Fig. 5.) The web members are of light flat bar, 
apparently placed without reference to shear 
stresses. They are unattached to the main bars 
and are employed’ only as binders in the beam. 
They can, therefore, transmit only web stresses 
through their bond with the concrete and through 
the adhesion of the concrete to the main bars. 
No anchorage is provided in the concrete at 
the ends of the main bars. No reverse reinforce- 
ment is provided such as would be the case if the 
main bars were long enough to extend into the 
next beam or separate bars were placed at the top 
of beams tying the ends of adjacent beams to- 
gether and forming a system of “continuous 
beam,” in which the cantilever principle is com- 
bined. 
The 
tioned, 


structure of the beams, as above men- 
is wasteful in steel and contrary to the 
best engineering practice, but it has proved satis- 
factory in use. When we discover, as in the pres- 
ent case, that an important link in the chain— 
the adhesion of the concrete to the steel—is being 
destroyed, we find that this system of reinforce- 
ment is about as bad as it could be. We are 


FIG. 7. TYPICAL BEAMS AFFECTED 


forced to rely upon the remaining bond at the 
ends of the beams for the integrity of the struc- 
ture. 

Experiments have demonstrated that an adhe- 
sion of 250 Ibs. per sq. in. of bar surface is con- 
servative, thus: a %-in. mild steel bar may be 
gm bedded in concrete to a depth of 2 ft., and will 
clamps suppd}.eaqual to its elastic limit to break 
voltmeter with a stvinwe-is based upon 24 diam- 
showed a maximum drop of 1%: ml:2:4 rock con- 
20 ft., with current less than 0.8 amp. Thé same 
instrument showed that this pipe was 3% milli- 
volts positive to the reinforcing steel, which is 
far too small a pressure to do any damage, as is 


of the cracks being parallel with the 
members at the lower edge of the beams 
minutes vertical and a few diagonal er 
also found, but these are not at all unu 
do not necessarily indicate weakness. 

The beams having the deep lengthwis: 
appear to be dangerously impaired for stre; 
account of the complete separation of the « 
from the steel for some distance each 
the middle of the beam and the conse, 
struction of the bond between them 
however, that the ends of the beams we: 
where they join the columns or walls 
the concrete had apparently not separ 
the bars at the ends of the beams, con 
the bars retained their anchorage in t¢} 
the concrete beams. 

To demonstrate that this was th: 
beams over the railway track and loa 
form, which were the worst beams 
building in appearance (shown in Fig 
selected for a deflection test. They va) 
19 to 23 ft. in span. Those selected w, 
ond and fourth from the west wall and 
20 to 21 ft. span. The beams wer 
width by 18% ins. deep below slab, 5 
to c. The load was removed from 
beams before testing. Deflection testing 
was applied to them and adjusted; t 
was loaded with large pails of lard 
high from the west wall to the sixth 
cepting along north wall where they 
high, making about 250 Ibs. to the sy 
deflection in the middle of the second | 
the west wall of 0.055 in. The fourth 
the west wall showed a deflection of 6.1) 
deflection was regular, it increased reg 
the load was applied and showed 
that the beams are not yet seriously 
their load carrying capacity. How: 
present electrical conditions are allo 
tinue, the bond between the bars at 
the beams will be destroyed both on t! 
bottom members and on the bars 
diagonally upward to the top of 
their ends. When this bond is im; 
will no longer sustain its load and 
tion of the building will be inevita 


re 


Conclusions. 
When the work is completed the w: 
glad to report the details of the necessa 


BY THE ELECTROLYTIC ACTION. 

tion of the electrical troubles and to describ: 
methods of restoring the injured concrete. T! 
have already proved to be effective as far as 
plied. Meanwhile the following suggestions 
offered in regard to electrical circuits in dam} 
inforced concrete buildings: 

(1) Do not depend for insulation upon even ' 
best rubber covered wire nor upon japanncd 
duits in rooms subjected to fumes and vapors. 

(2) Do not permit the grounding of the int 
jnediate wire in the three-wire systems. 
the rods togetiio-wite ,system do not place 


the building about 3,600° of htt when actu’ 
reach the lower surface of the concrete and & 
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not permit any grounding of the sec- 
circuit of a transformer. 

Rind together electrically all the reinforcing 
f each bent, and bring from it a suitable 
leading io the surface of the concrete to use 

- testing and other purposes if necessary. . 

In the vicinity of electric power houses or 

sub-stations use wooden pipe for gas or water 

service pipes from the street mains. Use insulat- 
ing tubes around the gas, water or steam pipes 
where they pass through concrete floors or walls. 

(7) Make frequent tests for stray currents be- 
tween reinforcing steel and ground, using low- 
reading instruments. Never permit any pipe or 
reinforcing rod to show a potential positive to the 
earth or to the nearest negative conductor. 

It cannot be denied that this is a complicated 

problem, requiring careful study of many im- 

nt factors Which may vary in different lo- 
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Further Experiments on the Electrolytic Dis- 
integration of Reinforced Concrete.* 


4 line of experiments on the corrosion of iron 

reinforced concrete and on the disintegration 
of the concrete itself subject to electric current 
which have been carried on in the Electrical En- 
gineering Laboratory of the University of Wash- 
ington at Pullman, beginning in 1907, are now 
described in a paper by Messrs. C. E. Magnus- 
son and G. H. Smith, printed in the Proceedings 
ff the American Institute of Electrical Engi- 
neers for May. A brief review of these experi- 
ments is interesting in view of one questionable 
conclusion which the authors have made and on 
account of certain methods of protection which 
were given a preliminary trial. 

The Portland cement used in the concrete for 

} tests was a local brand, the ‘“‘Washington,”’ 

nsidered a good quality and much used about 
the Puget Sound. The average figures from one 
series of tests on tensile strength gave 108 lbs. 
per sq. in. after 24 hours’ set, 499 Ibs. after 
seven days, and 717 lbs. for 28 days. 

At first experiments were undertaken to cor- 
roborate the rupture of cylindrical specimens 
with a centrally imbedded bar of iron. There 
were the usual and expected affirmative results. 
Next determinations were made of the 
trical resistance of concrete blocks, wet and dry. 
For these tests, eight sets of 24 cubes each were 
made; 12 from each set were of neat cement and 
12 were of mortar, presumably a 3:1 mixture. 
There were three 3-in., six 2-in. and three 1-in. 
cubes to each set. Uniformity was sought after 
and consistency of mixture was tested with a 
Vicat needle (for a scale reading of 10). The 
cubes were kept moist for 20 days and then 
submerged for ten days more. Sets 1, 2, 3, 4, 7 
and 8 were placed in a steam-heated room and 
Sets 5 and 6 were put on the radiator in the 
same room. The cubes were dried in this man- 
ner for 40 days. The 2-in. cubes of Sets 5 and 6 
showed losses of about 9 and 13.5% for the ce- 


elec- 


*Various studies into the disintegration of reinforced 
concrete and the corrosion of imbedded iron have been 
noted in Eng. News, March 21, 1907, Dec. 24, 1908, 
April 29, 1909. 








‘TABLE II.—ELECTROLYTE DESTRUCTION OF “PROTECTED” REINFORCED-CONCRETE SPECIMENS 


1) Bare iron 


2) Bare iron 


NG SN rah ok es Pre iecc ei pwasexes ba Phas os 
4) Bare iron concrete mixed with soap and alum...... 
) ee SOG Sir SOE Min sceeteccsbcccelwdccasde. 
Pe a rn sae ae ee 


( CRI BONE i iis 5s oon cheek edi cea db ecicie ck 
( 9) Sime waeee Seem Wiis is ci see oe k hadieadsd ke a dincs ce 
(10) One coat of aluminum in amyl acetate............. 
(11) Two coats of aluminum in amyl acetate........... 
(12) Three coats of aluminum in amyl acetate.......... 
(13) Three coats of aluminum in amyl acetate.......... 
(14) Three coats of aluminum in Florette varnish...... 


(15) One coat Florette varnish....................----- 
(16) Two coats marine Tockolith 
(RT) "DWe: CUNIE E e  a oe ci dccccccace 
(2G) Pwo ‘anki Fe We ON oo 5c ss ons sa oon cs cd cee 


(19) Two coats asphalt paint, T. C. U. Co............... 
(a2) aoe — = = CSR Se OD See eae 

WO coa ‘ockolith and one ae Ws b : 
(24) Bare iron alternating ona... ot sda na 
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TABLE I.—RESISTANCE OF NEAT CEMENT AND 
MORTAR BLOCKS 
Spe fi 
Resistance 
Bee Oe GOES 6. 6 nics neces 2.7 x 10° ohms 
DCM og end doserccadac ... 10.6 x 16 “ 


Wetted cement (Cedar River water)..... .. 8,700 ohms 
Wetted cement (Lake Washington water).. 7,000 . 
Wetted cement (Fifth normal NaC! solution). 5,500 
Wetted cement (Half normal NaC! solution). 3,850 
Wetted mortar (Cedar River water)........ 7,400 


Wetted mortar (Lake Washington water) . 6,700 
Wetted mortar (Fifth normal NaC! solution). 4,500 
Wetted mortar (Half normal NaC! solution). 2,900 


206° C. our C 


Cedar River water..... ..20,100 ohms 15,400 ohms 


Lake Washington water.....15,400 12,100 
Fifth normal NaCl solution.. 54.4 ~ 45.5 


Half normal NaCl solution... 24.2 ” 19.6 


ment and mortar cubes, respectively. The vari- 
ous other sets showed slightly less loss. 

The electrical resistances were measured by 
galvanometer methods, the cubes being pressed 
between copper plates. Set 5 (dry) showed 
fairly uniform results giving specific resistance 
(between faces of a centimeter cube) of 1,270 
and 1,060 megohms for neat cement and mortar 
specimens, respectively. Several sets were im- 
mersed in various solutions for two weeks and 
then tested for resistance with the results shown 
in Table I. 

These results seemed to indicate that very dry 
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Arrangements for Experimental Electrolysis of Con- 
crete Blocks, University of Washington. 


concrete is practically an insulator and that wet 
concrete is a fairly good conductor, compara- 
tively speaking, the resistance wet being only 
from 1/140,000 to 1/400,000 that of the dry 
figure, depending on the conductivity of the so- 
lution. This is quite in accordance with the re- 
Sults reported at various times by Prof. E. E. F 
Creighton in connection with his 
lightning arresters. 

To secure data on the effect of current alone 
on the strength of concrete, experiments were 
made with sets of four cubes in series, as shown 
in the accompanying figure. At each end was a 
plate of iron with a copper contact wire soldered 
to it. Glass plates were placed outside of the 
iron, for insulation, and the series put under 
pressure to secure better contact between the 
iron and concrete and between each two cubes. 
Glass plates were cut so as to fit the sides of 
the cubes, and were held in place by steel clips. 
The top plate was drilled with several holes, as 
shown in the accompanying figure, and the salt 
solution was continually supplied to keep the 


papers on 


Amperes 
br. 
Electro- Time in Volts, Amperes approxi- 
lyte. circuit. average. average. mate. 

Fresh water 26 days 92.0 0.071 44.3 
Salt water 35 days 8.0 0.04 33.6 
Salt water 5 days 29.0 0.25 30.0 
Salt water 21 days 30.2 0.128 64.5 
Salt water 47 days 30.0 0.076 85.7 
Salt water 7 days 31.0 0.145 24.4 
Salt water 9 days 31.0 0.205 44.3 
Salt water 4% hrs. 101.0 1.65 7.4 
Fresh water 38 days 42.0 0.123 112.0 
Sea water 14 days 43.5 0.040 13.4 
Fresh water 26 days 92.0 0.019 11.9 
Sea water 37 days 103.7 0.019 16.9 
Sea water 197 days 100.0 0.001 4.7 
Salt water 179 days 42.0 0.007 30.1 
Salt water 73 days 100.0 0.007 12.3 
Salt water 252 days 40.0 0.008 B.1 
Salt water 198 days 39.2 0.004 19.0 
Salt water 198 days 104.0 0.001 48 
Salt water 41 days 31.0 0.005 4.9 
Salt water 124 days 107.0 0.000 0.0 
Salt water 198 days 40.2 0.445 2,115.0 


(Two blocks in series) 








cubes wet A’ storage batter Vas conne« ! 
Series with th s nd r? t key 
continuously f 2) days for one se ind 30 davs 
for the second t 

The iron anod rroded and the two 
nearest this end i iw ron oxid 
The cubes were tested for strength in ny 
Sion with the result that litth r no differen 
Was found etwee the four es of each te 
compared with themselves r with two eck 
cubes which were not subjected to the curren 
These findings do not agree wit the 1 ilts 
other experimenters who find a certain an 
of disintegration of the concrete under re 


What similar physical and electrical conditions 
due (perhaps indirectly) to the passage of cu 
rent and not to mechanical pressure developed 


at the electrode surfaces by the products of cor 


rosion Certain masking actions can e reco 
nized in the 


described, ~ to 


Washington experiments, as jus 


account for disagreement It 


seen that the cubes were immersed and en 


closed in a glass box, which must necessarily 
have been somewhat loose-fitting, no matter 
how carefully the work was don As a const 
quence, there must have been a laver of electr 


lyte all over the outside of the line of blocks 
ind, indeed, the authors remark in their pa 
that they hope to secure “a minimum by-path 
the current outside of the cubes.” A study of 
the data presented on these tests shows that the 
resistance of the shown 


arrangement im the 


accompanying figure is about half what would 


be expected from the four cubes in series wit 


‘he values given in the iccompanying table 
Closer computation shows that something ove 
50% of the current must have gone 
liquid blocks, which 
the current through the concrete itself to such a 


low density that in the short space of time cov 


through the 


films around the reduce 


ered by the tests they fail to show any diminu 
tion of strength. The iron andde corroded and 


the iron passing into 
into oxide. This 


solution was converted 
travel with the cur- 
rent, by cataphorie action, and the authors show 


that it was deposited on the outside of Cubes 


would 


3 and 4 nearest. Had the current flowed 
through the cement blocks, for the most part 
there would have been comparatively little 


staining on the outside, but the iron oxide would 
have penetrated appreciably into the pores 
The authors of the paper leave such investiga 
tions,into causes and underlying phenomena to 
investigate certain proposed remedies It is in 
teresting to note wherein such proposed remedies 
have failed, for in fact none of the means within 
reach gave practical benefit. In order to study 
waterproofed concrete, a set of blocks, with an 
imbedded central electrode, was made up with 
one part of soap to 100 parts of water and ons 
part of alum to 100 parts of cement This was 
ineffective, as shown in Table II. Zine coating 
were tried on the imbedded iron with similar 
results. 
Aluminum rods were used, bearing in mind 
the peculiar properties of aluminum electrodes 
as in the electrolytic lightning arrester, by which 


a high resistance layer is quickly built up about 





tesults 


Cracked in 29 brs. Finally split into four pieces and iron 
bar deeply corroded 

Cracked in 7 days 
corroded. 

Block cracked; iron corroded 

Block cracked; iron corroded 

Block cracked; iron corroded; paint decomposed 

Cracked down side and across top. Bar slightly corroded 
paint film decomposed 

Cracked across top and down side; iron deeply corroded 

Block cracked: chlorine and steam given off next to bar 

Block cracked; iron dee corroded 

Block cracked; iron corroded 

Block cracked; iron corroded 

Block cracked; iron corroded 

Rusty water at top of block in 16 days. No further ev 
dence of action 

Block cracked; iron corroded. 

Block cracked; iron corroded 

No evidence of corrosion 

No action for four months. Block finally cracked; Iron 
corroded. . 

No evidence of corrosion. 

Block cracked; iron corroded 

No evidence of corrosion 

No evidence of corrosion 


Finally split into two pieces. Iron 
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the aluminum electrode to limit the flow of cur- 
rent. With 36 volts the current was cut from 
0.18 amps. to 0.01 amp. in a few minutes and 
kept at that low value for 67 days, though the 
voltage across the circuit was increased to 110 
volts. There was no effect on the concrete. As 
it was not possible to plate the iron with alumi- 
num, resort was had to using a few coats of 
aluminum paint (amyl-acetate vehicle). There 
were indications of the same limiting action, 
though slightly inferior to that with aluminum 
bar. The time required for the destruction of the 
blocks was increased where the imbedded iron 
was painted with this aluminum paint, but the 
final results were the same. Trials were made 
with aluminum flakes in varnish and with vari- 
insulating paints and varnishes, all with 
similar results, as shown in Table II. 


The Stone Crushing Plant of the Acton Rock 
Co., Los Angeles, Cal. 


The Acton Rock Co. has now under construc- 
tion at its quarry near Los Angeles, Cal., a rock 
crushing plant of very compact design. While 
none of the machinery is of exceptional size nor 
specially designed, the arrangement of the vari- 
ous parts is so well adapted to the rapid pro- 
duction of crushed stone that its details are 
worthy of description. 

The quarry from which the stone is taken is 
located about a half-mile from the edge of a 
steep bluff, and in order to reduce the conveying 
machinery so far as possible the crushing plant 
has been placed at the edge of this bluff, taking 
the rock from the quarry on a level some 150 ft. 
above the lower end of the plant where the 
crushed rock is stored. Electrical power is used 
in all operations, with the exception of the steam 
shovels for the handling of the rock at the 
quarry, but the location of the crushing house 
is such that gravity materially aids all the me- 
chanical operations there. ~ 

At the quarry the stone lies very close to the 
surface so no stripping is necessary. Com- 


ous 


2665 Leve! of Quarry Track Vj 


FIG. 2. 


pressed-air drills, with motor-driven compress- 
ors, are used in preparing the rock for the 
blasting and steam shovels for loading it on the 
cars, which are hauled by an electric locomotive 
to the crushing plant some 3,000 ft. away. The 
accompanying Fig. 1 shows a view of the plant 
during construction, and Fig. 2 shows the details 
of the plant proper. As will be seen, it is lo- 
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cated on the sheer edge of the bluff and is 
founded on steps cut into the rock with concrete 
retaining walls on the sides of the steps. The 
upper works of the plant are all of timber con- 
struction. 

Rock coming from the quarry is dumped first 


FIG. 1. 


down a timber incline, lined with steel T-rails, 
into the initial crusher, which is of the ‘12-K” 
type of the Gates gyratory crusher. This has 
an opening of 27 x 84 ins., and delivers the 
stone, at a minimum size of 6 ins., from a single 
discharge opening located opposite the driving 
pulley. The stone from this crusher enters a 
48-in. x 14-ft. revolving screen, which is pro- 
vided with a dust jacket delivering to a 12-in. 
conveyor and thence to a dust pile outside the 
building. The rejections from the screen are de- 
livered to one or both of two “5-K” type of the 
Gates gyratory crusher, which have an opening 
of 10 x 38 ins. each, and which deliver stone 
down to sizes of 1% ins. From these crushers 
the stone passes directly to a 24-in. conveyor 
which carries it to the final screens. This con- 
veyor also passes under the delivery chute of 
the 48-in. x 14-ft. screen, taking therefrom all 
stone of the proper size. The 24-in. conveyor 
runs about 90 ft. to two 48-in. x 24-ft. revolving 


screens, where the final screening to the required 
size is made. Rejections from these screens are 
delivered to a 12-in. inclined conveyor and re- 
turned to the crusher-house and fed to a type 
“2-D” Gates gyratory crusher which has an 
opening of 6 x 21 ins. and which will produce 
as small as 1%-in. stone. The final sizes pass 
from either the ‘“2-D” crusher through the final 


Vol. 65. No 
screens or through the final screens qi; 
main 24-in. conveyor, which 
storage bin. 

The No. 12 breaker, the 48-in. 


drops it 


x 14-f 


and the 12-in. dust conveyor are driv: 
175-HP., three-phase, 60-cycle induction 


VIEW OF ACTON ROCK CRUSHING CO.’S PLANT. 


One of the No. 5 breakers is driven }) 
motor, and the other No. 5, togethe: 
No. 2, and the 12-in. inclined con 
driven by a 40-HP. motor, all having 
characteristics. These motors are all 
dust-proof rooms. 
The bin is formed by an earth en 
and is about 77 x 178 ft. extreme insi: 
sions. The inner slope is at an ang) 
shown, and is completely paved wi! 
layer of concrete. Running under the enti 
length of the bin is a heavily timbered tunn 
13 x 14 ft. in section and provided 
openings spaced 8 ft. c. to c. Thes 
are controlled by gates operated fr 
the tunnel. The track arrangeme! 
that four cars can be placed in the 
one time and all loaded simultaneou 
capacity of the bin is about 9,000 cu. 
it is estimated that the plant will turn 
tween 1,500 and 2,000 cu. yds. a da 
product is used principally) 
last and somewhat for « 
sale around Los Angeles. 
The plant was designed by 
Young Construction Co f Los 
Angeles, and the machinery was 
furnished by the Allis-Chalmers Co 
of Milwaukee, Wis. 


LAYOUT OF THE ROCK CRUSHING PLANT OF THE ACTON ROCK CO., LOS ANGELES, CAL. 
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Hypochlorite Disinfection of Indoor Swim- 
ming Tank, at Northwestern University. 


W. LEE LEWIS.* 

1e possibilities of an indoor swimming tank 
ming unhygienic are apparent when one con- 
ers the extensive use of a relatively small 
ody of water, and the absence of sunlight, fresh 
‘ir, sedimentation and the various forces opera- 
tive in the self-purification of outdoor waters. 
Furthermore, the coughing, spitting and snorting 
of the average swimmer is most favorable to con- 
tamination of the water with the disease germs 
typical of the respiratory tract, as those of 
tonsilitis, pneumonia, tuberculosis, common 
colds and sore throat. Intermittent users of 
tanks often attribute mild sore throats 
to the exposure, whereas they more 
proba result from direct infection. Burrage’ 
! mild epidemics at the Purdue Gym- 
nd while such observations are not con- 
I have noted a prevalence during the 
winter of la grippe, colds, sore throat, and 
eases of pneumonia, restricted rather strik- 
ngly to the users of the swimming tank in 

Northwestern Gymnasium. 

It is now generally conceded that well persons 
spread typhoid fever through the persist- 
ence, after recovery, of the germs of this disease 
in the body. This fact, together with the re- 
peated demonstration of B. coli in the waters of 
swimming tanks’, establishes the possibility of 
intestinal infection of such waters. 

An idea of the extent of this bacterial infection 
may be gained from recent work. Burrage’ found 
th ut the swimming .tank water at the Purdue 
Gymnasium contained 109 bacteria per cc. (no 
B. coli present), when freshly drawn. After use 
yy 30 bathers, supposed to wash with soap be- 

going into the tank, the count was 109,200 
ganisms per cc. with B. coli present. Profes- 
sor Kister*, in an investigation on the waters of 
the Hamburg bathhouse, found 57 colonies and 
no B. coli on freshly filling the tanks, whereas 
ifter 74 people had bathed, the colonies increased 
to 1,800, with B. coli present. In the afternoon 
if the same day, after 494 more individuals had 
used the baths, the count reached 64,400 per cc. 
Dr. Selter of the University of Bonn reports the 
following experiment.’ a stoker bathed in a 
tub three minutes, using no soap. Before the 
bath the water ran 24 bacteria per cc. with no B. 
coli present. After the bath it ran 1,900 bacteria 
and 40 B. coli per ce. 

Table I. gives counts made upon samples taken 
from the swimming tank of the Northwestern 
University Gymnasium, during the weeks com- 
mencing Feb. 13, 1911, and March 6, 1911, re- 
spectively. No bleach or disinfectant of any kind 
was added to the water during these periods. 
The samples were taken from the spring board, 
about 6 ins. below the surface of the water. 
Plates from appropriate dilutions were made im- 
mediately upon nutrient agar. These were in- 
cubated at 20° C. for 72.hours. This tank, made 
of glazed tiling, is equipped throughout in the 
most modern manner with -Loomis-Manning 
filters, attached alum chambers for softening, 
side troughs, external drains, automatic heating 
system, etc. Provisions for showers with soap, 
are ample and convenient. The capacity of the 
tank is 66,500 gals. It is emptied and washed 
each Saturday afternoon and refilled by Monday 
morning. It is then used for a week by an aver- 
age of some 500 bathers, about one-fifth of whom 
are women. : 

It is noted in both these series that there is a 
gradual rise in bacterial content until about the 
middle of the week, after which there is a fall. 
This is probably due to the Malthusian Law ap- 
plied to bacterial life. Organic food material in- 
creases only from contamination by bathers, 
whereas bacteria increase from this cause and 


these 


or coughs 


may 





*Instructor, Department of Chemistry, Northwestern 
University, Evanston, Ill. 

1S. Burrage, Proc. Ind. Acad. of Science, 1909; cf. also 
Eng. News 63, (24) 740. 

*Burrage: Eng. News, 63, (25) 740. Kister & Fromme: 
Gesundh, Ing., 33, 5k 
‘Burrage: Eng. News, 63, (25) 740. 
‘Kister & Fromme: Gesundh. Ing. 33, 51. 


‘Selter: “Zur H e der len i bade.’ 
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TABLE I.—BACTERIAL CONTENTS OF UNTREATED 
WATER FROM SWIMMING POOL AT NORTHWEST 
ERN UNIVERSITY, IN FEBRUARY AND MARCH, 
19f1 





No Gas 
using Bacteria producers 
tank per ce per 10 cc 

Monday, 6 p. m...... . 18 3,600 . 
Tuesday, 6 p. m....... 100 22,800 7 
Wednesday, G p. m..... 32 25,000 7 
Thursday, 6 p. m....... 97 16,800 7 
Friday, 6 p. m......... 140 4,000 Ww 
Saturday, noon ........ 28 8,300 6 
No Bleach Added 

Monday, 6 p. m........ 100 4,200 
Tuesday, 6 p. m.....-... 89 180,000 
Wednesday, 6 p. m...... 81 223,000 
Thursday, 6 p. m....... 88 15,200 

Prigay, © Bs Whee cccces 114 8,000 
Saturday, 12 noon... 31 No sample 


reproduction. Thus an inhibiting force sets in, 
which has been recognized to be a considerable 
factor in the self purification of streams.® 

At first glance the above data would seem to 
reflect a flagrant disregard of the shower re- 
quirement before bathing. It is true that a few 
students are devoid of all sense of social re- 
sponsibility, and a few others do not yet realize 
that a gymnasium swimming tank is a place for 
exercise, rather than for cleansing the person 
One student was overheard to remark that he 
didn’t intend to take the preliminary shower any 
more, as he had omitted it, on several occasions, 
when short of time, without any ill effects to 
himself. Observations through several months, 
however, lead me to believe that such individuals 
are rare. At least it is believed that the condi- 
tions in the Northwestern swimming tank, upon 
which this investigation is based, are fairly 
typical, in respect to use and abuse, of Univer- 
sity swimming tanks in general. 

Surgeons best appreciate the difficulty of freeing 
the human body externally of bacteria, and that 
the preliminary shower equipment of the aver- 
age swimming tank is decidedly inadequate for 
this purpose is evident from the data. 

Theoretically, a swimming tank water should be 
as pure as a drinking supply, for while not in- 
tended primarily for the latter purpose, the novice 
so uses it freely. 

The sanitary chemical analyses given in Table 
II. show a progressive contamination of the water 
during the week and thus tend to confirm the 
bacterial counts. 

Commercial bleaching powder is now being used 
in some 125 cities of the United States for steri- 
lizing public water-supplies.' The efficiency of 
such a method applied to swimming tanks might 
appear obvious at first glance. There is, however, 
this essential difference, the swimming-tank 
water becomes more highly contaminated than 
the average public drinking supply, and is being 
continuously recontaminated. A public water- 
supply, on the other hand, once sterilized may be 
kept so until delivered. Questions of quantity, 
method and frequency of application, therefore, 
arise anew in the case of the swimming tank. 

As to the sterilizing of drinking supplies with 
bleaching powder, the following points are 
notable: The quantity used—5 to 15 Ibs. per mil- 
lion gallons; is so small as to be inconsequential 
after reaction. The original material acts quickly 
—undoubtedly through the liberation of oxygen, 
from the reaction of the available chlorine and 
water resolving itself into calcium hydroxide, 
which in turn is converted into the carbonate 
and chloride. While not producing an absolutely 
sterile water, there is a substantial destruction of 


*Jordan: Decennial Publications, Univ. of Chicago, 10, 


. Surveyor, Suppl., 21-2. Edi- 
torial, Eng. Rec. 61, 653. Johnson, G. A.: Eng. Rec. 
62. 321. Woodhead, G. S.: Proc. Camb. Phil. Soc., 15, 
559-73. Jordan, H. E.: Proc. Ill. W. Survey Assoc. 1910, 
200-6. Jennings, C. A.: Eng. Rec. 62, 340. Johnson, G. 
A.: Eng. News, 64, 342. 


Tghenton, H. C. H.: 


all objectionable bacteria, 


particularly 
intestinal origin 


The efficiency of such 








those 


a treat- 


ment in all cases is greater than the figures show, 


because of the selective 
pathogens It is generally conceded 
tarians that spore forms are not 


hypochlorite treatment, but these as 


found in water are not pathogenic to man 


It is believed that the tests reported 
IlI., made upon 
lime or bleaching powder, 


establish the 
of its application from twice to three 


action of bleach 
by, 


in 


upon 
sani 
affected by 
normally 


Table 


using commercial chloride of 


wisdom 


times a 


week in 1-lb. quantities to a tank of the capacity 


and usage represented in that of the North 
western gymnasium. The bleach used in the 
work averaged 33% available chlorine corre- 
spdoning to 0.6-part per million of chlorine. One 
pound to 66,500 gals. corresponds to 15 Ibs. per 
million gallons, an amount of bleach not infre 
quently used in treating public drinking sup 
plies. In some cases it was added in suspen 
sion, 1 lb. to 5 gals. of water; in others it was 
sprinkled dry from the edge of the tank and 
springboard. No advantages were noted in the 


former method, while the latter 


ient. The counts were made as before stated 


TABLE IIL—BACTERIAL RESULTS 
CHLORITE TREATMENT OF WATER 


IS more 


( 


FROM 


nven 


and 


HYPO 
SWIM 


MING POOL OF NORTHWESTERN UNIVERSITY 


IN FEBRUARY AND MARCH, 1911 


Using Bleaching Powder at the Rate of 
Million Gallon 
Day and No No. of 
treatment, week using bac 


beg. Feb. 6-11 tank 
yet used wees 
Monday, 9 a. m., tank 
filled Sunday not 
Monday, 6 p. m., tank 
used all day, just 
before 1 Ib. bleach 
added... ay 92 2.7m 
Tuesday. 9 a. m., 





tank not yet used.. 76 (to6p. m.) 175 
Wednesday, 9 a. m., 

tank not yet used.. S87 (to@p. m.) s 
Thursday, no sample 

CE Sencaseassnac'e 92 
Friday, 9 a. m.—no 

more bleach having 

been added ....... 111 (to 6 p. m.) 5,000 
Saturday, no sample 24 (12 noon) 3 
Monday, 6 p. m., just 

before 1 Ib. bleach 

added... ee 2,000 
Tuesday, 9 a. m., be 

fore tank used.... ‘ ” 
Tuesday, 6 p. m., no 

Cr 75 ; 
Wednesday, 6 p. m.. I11 6,000 
Thursday, just before 

1 lb. bleach added 82 20,000 
Friday, 9 a. m...... BB 
Friday, 6 p. m...... 101 14 
Saturday, 12 noon.. 26 16 


Week beg, March 6/11: 

Monday, 6 Rivincss TE 2,200 

Tuesday, 6 p. m 
just before 1 Ib 


bleach added....... 96 39,600 
Wednesday, 9 a. m.. ... 900 
Wednesday, 6 p. m.. 118 2,160 
Thursday, 6 p m.; 

just before 1 Ib 

bleach added....... 70 9,850 
Friday, 9 a. m...... aia 20) 
Friday, 6 p. m...... 97 1,860 
Saturday, 12 noon... 3! 7.200 


Using Bleaching Powder at Rate of 22% ibs 
Gallons of Water 
Week beg. Feb. 27/11: 
Monday, 9 a. m..... 108 3,200 
Monday, 6 p. m., just 
before 1% Ib. bleach 


noses enauen jini 4,800 
Tuesday, 9 a. m..... oa 26 
Tuesday, 6 p. m..... 89 630 
Wednesday, 9 a. m.. ... 290 


per 


hy) 
10 


Millior 


” 
None 
None 
None 


Using 7% Ibs. of Bleaching Powder per Million Gallons 


Week beg. Feb. 27/11: 
Wednesday, 6 p. m., 
just before %-lb 


bleach added ...... 126 26,000 
Thursday, 9 a. m....-... 10,000 
Thursday, 6 p. m.... 9 8,000 
Friday, 9 a. m...... tee 20,000 
Friday, 6 p. m...... 100 130,000 

18,000 


Saturday, 12 noon... 2 


2 
3 


None 
None 
None 
None 


TABLE IIl.—SANITARY CHEMICAL ANALYSIS OF THE SWIMMING TANK WATER FOR THE WEEK BE- 
GINNING DEC. 14, 1910 
(Parts per Million.) 


Monday. 
WO I Wa a in wae Sh ko oe ee eee es cee cee lil 
Volatile matter on ignition.................56-- 13.6 
I  Dehak Mian hie ie phpecasadestse cee s 9.9 
EEE SUING 6b N95 Ck ape he eee sei dees be wees 42 — 
DRED ead de a elee te ccebad-tv cadence dn t400s _ 0297 
Po 5 te nacindeiad Gace eeeausened eheenee None 
WES 5 ooo kc Fei dedcdecbeeecerosauretsehoeeee 116 
CE MUNI. ck coh binses edabee ee euedts deedese 134.8 


Tuesday. Wednesday. Thursda Frida 

119 152 116 F 156 7 
18.0 24.0 20.0 28.4 

9.8 8.58" 9.8 11.07 

08D OT 07 08 
016 .0518 0749 0981 

Trace Trace Trace Trace 
.120 112 


152.4 176.0 123.2 132.0 


Saturday 
ds 


15.6 
12.26 


0912 
“Trace 
(more marked) 


116 


179.2 
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the gas producers determined in the usual 
manner, 


The results obtained by using 1% lbs. of bleach 
(middle part of Table III.) do not show a much 
higher degree of sterilization nor a more lasting 
effect. On the other hand, there was produced a 
noticeable odor of hypochlorous acid in the water 
and room for some twelve hours. 

The %-lb. of bleach used on the following Wed- 
nesday (see last part of Table III.) seemed insuffi- 
cient so far as the total count is concerned, but 
even with this quantity, there was a noticeable 
ibsence of gas producers, indicating the selective 
action of the chemical as stated in the literature 

From the discussion it would seem that an in- 
door swimming tank, of the capacity, usage and 
frequency of filling, represented by that of the 
Northwestern gymnasium, is a possible menace 
to the health and well-being of those using it 
It is believed that the data submitted establish 
the wisdom of treating such a tank from two to 
three times a week, with 1-lb. quantities of 
bleaching powder, or chlorinated lime. Since the 
conditions in the Northwestern tank are, without 
doubt, typical of the average indoor swimming 
tank, the foregoing statements are believed to be 
The quantity of bleach 
used should, however, be adapted in each case to 
the degree of contamination, as shown by 


of general applicability 


bacteriological counts. 
elaine 
The Need of Professional Cooperation 


Among Engineers. 
By ARNOLD C. KOENIG,* Assoc. M. Am. Soc, C E 

Nearly every engineer can recall incidents in 
his career which indicate that the ethics of pro- 
fessional cooperation among engineers consists 
of ideal theories which find too little practical 
ipplication in ordinary affairs. 

The engineers to whom the full measure of 
success and recognition has been accorded, 
which their force, ability and achievements have 
merited, and to whom the fickle goddess ‘‘Oppor- 
tunity’ has paid the additional tribute of fame, 
through the publicity which properly attaches to 
undertakings of conspicuous magnitude, are, 
comparatively speaking, only a mere handful in 
number. 

The niceties of professional ethics, which are 
generally illustrated in the activities of these 
few, are therefore not more representative of the 
conditions which influence relations between in- 
dividuals in the great body of engineers, than 
ire the conspicuous achievements of these few 
representative of the routine technical duties 
which occupy the attention of the average engi- 
neer in his struggle for existence. 

The measure of success which 
dividual effort in average engineering work, is 
generally short of that which would result from 


crowns in- 


cooperation with other engineers of ability, or 
Therefore, in the long run, it 
benefits an engineer less to attain a fair measure 
of personal success through individual — effort, 
than to take advantage of every opportunity to 


with specialists. 


achieve the greater economic success in the final 
results of any undertaking through consultation 
with others, thereby raising the measure of pub- 
lic respect for engineering service. 

In important litigation, involving financial in- 
terests of far less magnitude than are involved in 
the development of an average engineering pro- 
ject, the employment of associate counsel is ac- 
cepted as a matter of course. 

When a physician encounters puzzling symp- 
toms, or his patient’s condition reaches a critical 
stage, he suggests the advisability of ealling 
some other physician, or a specialist, into consul- 
tation, to verify the correctness of his diagnosis. 
His standing is not in the least impaired by such 
a step; on the contrary, the confidence of his 
patient is generally increased. The ethics of the 
situation are well established, and ensure that 
the physician who is thus called into consulta- 
tion will not state the result of his diagnosis, nor 
express any definite opinion of the case, unless 
requested to do so by his colleague after it has 
been discussed in private, nor will he express any 


—— 


*Brandeis Theater Bidg., Omaha, Neb 
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unfavorable or dissenting opinion, except in the 
presence of, or with full knowledge of his col- 
league. 

The young engineer who “hangs out his 
shingle’’ to engage in independent practice, feels 
impelled to “play a lone hand,” because of an 
intuitive mistrust of the practical observance of 
ethical principles which other engineers would 
accord to his interests if he sought consultation 
with them. Therefore, whenever he is entrusted 
with the execution of some undertaking in which 
he has had little, if any actual experience, he 
shrinks from consultations, which he fears would 
afford more experienced engineers opportunities 
for surreptitious self-aggrandizement, and car- 
ries out the commission according to his own 
best judgment in the manner which he believes 
is least likely to betray his own limitations. 

From discussions of this subject with engineers 
of various ages, localities and phases of _ pro- 
fessional activity, the writer concludes that this 
instinctive mistrust of fellow-engineers is general 
among the very large body of engineers engaged 
in private local practice. If this be true, the 
fact is deplorable. 

“Success” for the engineer does not, as a rule, 
involve the large measure of pecuniary reward 
which accompanies a similar degree of success in 
other professions, except in cases where he com- 
bines commercialism and the promoter’s instinct 
within the sphere of his professional activities. 
An analysis of results in other professions, in- 
dicates that cooperation with mutual observance 
of ethical principles, will result in raising~ the 
measure of value of engineering service. 

“ESPRIT DE CORPS.”’—The assistant who is 
entrusted with the execution of some important 
detail of a large undertaking, which involves 
original investigation, experiments, or technical 
research along new lines, and, who executes his 
trust with marked success, nurtures the secret 
idea that his ability is of a higher order than 
that of his chief who prepared the task, and 
whose discernment singled him out as the proper 
one to be charged with its fulfillment. The final 
comprehensive report on an undertaking which 
involves a number of such details, masterfully 
executed, is an achievement of the highest pro- 
fessional order, and the chief whose narrow 
egotism would seek self-aggrandizement without 
due recognition of such work by his assistants, 
would be a rare exception. 

The assistant, on the other hand, who recog- 
nizes the fact that he is merely an important 
wheel in the entire mechanism thereby demon- 
strates that he is of the caliber which fits him 
for the responsibilities of ‘chief’? on some future 
undertaking. 

CONSULTATION,—When a young engineer is 
entrusted with the entire responsibility for the 
designing and construction of some piece of en- 
gineering work, he naturally feels an’ inward 
sense of his own limitations. He can do himself 
no greater injustice than to attempt to _ hide 
those limitations, to the injury and at the ex- 
pense of his client. 

The prominent engineers who, by reason of their 
experience and recognized abilities, are qualified 
for honorable distinction as consulting engineers, 
are men of broad caliber mentally, ethically and 
professionally. The young engineer who has pre- 
pared a careful outline of any piece of important 
engineering work should request his client’s per- 
mission to arrange with some consulting engi- 
neer for a general examination and approval of 
his plans, together with suggestions for possible 
improvements. 

The cost of such consultation is small as com- 
pared with the value and of the service rendered. 
The young engineer whose plans are thus ap- 
proved by an “expert,” will proceed with their 
execution with greater self-confidence, his client 
will have more confidence in his ability, and he 
will thus achieve a larger measure of success 
than would otherwise be his. It is when a young 
engineer's apparent lack of self-confidence, to- 
gether with his known limitations of practical 
experience, cause his client to consult with some 
rival engineer, that the instances occur in which 
the engineer so consulted will suggest un- 
important changes of the plans, with a general 
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re a sa ag ta for the me: 
the blast a Meee et” 

se S colleague, the 
charge. 

Consultations should not be confined 
large and important matters alone, beca 
quent consultations among engineers 
smallest items of uncertainty connected 
engineering works, would eliminate y 
little errors which are unknown, or 
until construction reaches the stage w} 
little evidences of carelessness or inexper 
come apparent even to the layman. 
arousing his contempt. Their eliminat} 
other hand, would result in raising t} 
level of confidence in and respect for 
and engineering services. 

A SIMPLE ILLUSTRATION OF mI° 
SULTATION.—During the early '90’s. 
times, drought and populism held fu}) 
writer returned to his home town | 
Western city of about 8,000 populatio: 
appointment as city engineer, from a 
councilmen who had known him during 
hood. 

Not only, therefore, was he hampe: 
stress of hard times which served to in: 
narrowness of councilmanic inter} 
necessary engineering improvements, 
old adage about the prophet being with 
among his own people, is too mild to « 
difficulties of a “cub” engineer dealing 
nified professional advice to council 
knew nearly every phase of his childh: 

Suggestions for slight modifications 
eral plans in the extensions of sm 
sewers received ponderous’ considerat 
aldermen who hesitated not to undertak 
ing criticism of the engineer’s ideas. |; 
wrangling over these small technical 
sense of humor prompted the writer to 
the council that matters of such gra\: 
should not be decided offhand, but th 
a well-known consulting engineer, |. 
consultation. The opportunity thus 
Strate the superiority of experienced 
manic judgment over that of an inex 
young engineer was immediately grasp: J 

During the conference, from which t 
purposely absented himself, in order that 
uation lose none of its flavor of 
numerous questions were answered by 
until finally he suggested that they com 
matter upon which he had been called, as 
was nothing involved in the simple detail! 
discussion, which the city engineer was not 
competent to decide as any engineer in th: 
try. 

Getting no light from the aldermen, he ¢ 
the city engineer’s office after the close ot 
conference, to await the arrival of his train, and 
asked: “Can you tell me what in thunder | was 
called here for? None of the council see: 
know.” ‘ 

The writer then explained why he had bee 
strumental in having Mr. R. called for su 
seemingly absurd consultation. He expressed his 
views upon the mutual advantages which would 
result from closer cooperation between expe! 
enced and inexperienced engineers, using the cas 
in hand to illustrate the real importanc: 
seemingly unimportant details. They then dis 
cussed the indefinable sense of professiona 
aloofness which seems to prevail among the ra 
and file of engineers, and the narrowness wh 
causes the young engineer to shrink from fol|: 
ing the example of the young physician, who n 
call an older physician into consultation to th: 
mutual gain in prestige, as well as their mut 
benefit, both professional and financial. 

Mr. R.’s visit for an apparently useless c 
sultation detracted nothing from his _ prestig 
and his fee was the same as if he had been cal! 
to decide questions of greater technical mome! 
The disagreeable lack of councilmanic confiden 
in the writer’s professional ability was so e! 
fectively removed that upon subsequent occasions 
when he wished to have Mr. R. called in consulta 
tion upon puzzling technical questions, it was 
difficult to persuade the council that there was 
sufficient reason for it to justify the expense. 
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;ORATIVE EVIDENCE: —A tour 
number of young Western cities and 
demonstrate that simple improve- 
such as curbs, gutters, culverts, grades, 
jisplay the originality of inexperience (and 

ding lack of uniformity) and that the 
ively small additional expense for the ser- 
¢ consulting engineers to advise the local 
scaled n charge would in all cases have en- 
3 aa etter results, and in many instances have 
ral thousands of dollars expended on 


saved several 


ynstruction which will at some future time be 


sp 


changed 

The average young city engineer, in his earnest 
to attain the best results, must grope his 
way through a mass of special (often conflicting) 
information in text books and current technical 


hut. he would gladly avail himself 


pig »ntage of consulting with an experi- 
er if he could feel assured that his 
ee would not be impaired. 
e hoped that frequent discussion of the 
with publication of specific examples of 
nal experiences, will result in a proper ap- 


tion of the fact that cooperation, with the 
tical observance of ethical relations, between 
i] engineers and consulting engineers from the 
nearest large cities, will materially raise the 
standard of engineering results; and, that no 
system of local improvements of any kind should 
‘ indertaken without the services of a consult- 
ne engineer for the few hours or few days that 
iy be required for him to examine and approve 

general scope and details of the plans. 

Copying or modifying the plans of similar im- 
provements which are considered satisfactory in 
some neighboring city, does not ensure the best 


ré 


nilt 
results 


{mong our larger cities, with their systems of 
pal improvements which. have been de- 
ed under a succession of city engineers, each 
<ercising his individual judgment, it is becom- 
ing the custom to employ a board of consulting 
engineers to report upon necessary revisions, and 
omprehensive plans of general improvements, 
which will then be carried out under the direc- 
tion of the city engineer. The value of this is 
obvious, and engineers in the smaller communities 
would do well to urge the adoption of a similar 
custom, through frequent consultations with 
specialists 

It is to be regretted that the rapid growth of 
young Western communities, with their feverish 
haste to outstrip rival communities in the con- 
struction of municipal improvements, has de- 
veloped a class of self-styled “consulting engi- 
neers,’ who hasten from town to town, wherever 
waterworks, sewerage or other improvements are 
contemplated, and with plausible solicitation se- 
cure employment to furnish plans and specifica- 
tions. 

Many of these self-styled ‘‘consulting engi- 
neers” are incompetent (some are unquestionably 
dishonest) and their claims of extensive experi- 
ence are based upon successions of designs, 
slightly modified to fit various localities, all of 
which include the same errors and features of 
inadequacy. Many Western cities and towns 
have wasted large sums of money in the con- 
struction of inadequate and badly designed 
municipal improvements under the direction of 
such men. 

The utter disregard of men of this class for 
the common principles of professional ethics in 
their relations with each other, and in their deal- 
ings with the local engineers in the various com- 
munities, makes it all the more difficult to es- 
tablish proper and legitimate relations between 
‘hese local engineers and responsible, honorable 

sulting engineers. The ultimate realization of 
the public that it has been duped by these pro- 
fessional pirates, results in intensifying public 
mistrust of the engineering profession in gen- 
eral. 

Satisfactory results are generally assured, when 
the plans for local improvements are entrusted 
to some ambitious local engineer, under the ad- 
vice and general direction of a consulting engi- 
neer of established reputation from some large 
city, and the total cost’ of professional work 
under such arrangement would be no more than 
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the regular fee which would be charged by any 
competent engineer to furnish the plans com 
plete. This, then, would seem to be the proper 
and equitable basis of cooperation in such mat 
ters, not only in the interest of the public, which 
pays the bill, but also in the interest and gen 
eral advancement of engineering as a profession 

Every engineer can count a large proportion of 
his acquaintances (including men in other pro 
fessions) who have expressed regret that they 
did not take advantage of opportunities, or past 
inclinations, to embrace engineering as their pro- 
fession. On every hand, one may find evidence 
that engineering, as a profession, is held in high 
esteem. It is for engineers themselves to culti- 
vate an “esprit de corps,’’ and to observe high 
standards of practical ethics in professional co- 
operation. Then will the general respect for the 
profession assume the more practical form of in- 
creased appreciation of individual merit and 
greatly increased remuneration. 

INGINEERS, CONTRACTORS AND MANU- 
FACTURERS.—The engineer, the 
Specialist, the manufacturer and the contractor 
are each important parts of the machine, which 
should be operated in the interests of those who 
ultimately pay the bill, and harmonious) co 
operation between all of these parts is essential 
for the attainment of the highest efficiency in 
the final results. 

Engineers’ specifications were 


consulting 


formerly so 
strictly drawn and contained so many “reserva- 
tions” (to use a mild term) which were subject 
to the sole interpretation of the engineer, that 
the “personal equation” 
ment in their practical execution. 

These “reservations” and indefinite general in- 
structions were merely shields behind which an 
engineer could hide his limitations of exact know! 
edge and experience, and placed the burden of 
expense for “experimental” construction upon the 
contractor. The contractor was required to fur 
nish the practical knowledge of details which the 
engineer lacked, and he frequently paid the 
penalty of reconstruction on portions of the work 
with which, in the absence of detinite specifica- 
tions, he had foolishly proceeded according to his 
best judgment, thus affording the advantage of 
“hind-sight” to the engineer, and enabling him to 
make practical observations on this ‘“‘experimen- 
tal” construction, thereby determining “the 
method in which the work should properly be 
done,’”’ and to order it thus 

In drawing up specifications, engineers always 
appropriated the power to “make or break’”’ the 
contractor, unless the matters involved in con- 
troversy were of sufficient importance to seek 
adjustment in a court of equity. It behooved the 
contractor, therefore, to invoke the powers of 
diplomacy (often of dishonesty and subterfuge) 
to adjust this unfair balance—to “wine and dine” 


was the controlling ele- 


the engineer, to assume a subservient attitude, to 
take advantage of opportunities to secure a laxity 
of inspection, to give subtle guidance to the en- 
gineer’s interpretation of indefinite clauses—in 
fact, to exercise all of the ingenuity of natural 
diplomacy to cause a shifting of the center of 
oscillation of the pendulum of unfairness, from 
the position of unfairness against him, to a po- 
sition of unfairness in his favor, and against the 
“owner,’’ who would thus pay the penalty of an 
unfair contract in illegitimate profits on inferior 
workmanship and materials. 

Under such conditions successful contracting 
on a large scale required men of broad mental 
caliber, with qualifications which generally made 
them superior to the average engineer in all re- 
spects, except the matter of ‘“book-learning,”’ 
which expression aptly described the meaning 
and status of education in the conceptions of 
those who looked upon mathematical and theo- 
retical knowledge as accomplishments of doubt- 
ful practical value. 

Engineers who were attracted by the large 
profits which contractors frequently made, and 
who persuaded themselves to engage in the de- 
grading business of contracting, temporarily, for 
the purpose of acquiring sufficient wealth to en- 
able them to pursue their professional career 
thereafter with comfortable absence of financial 
worry, generally found that it was impossible 
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for them to adapt themselves the mn t 
reversal of status which such unfair <« i 
necessitated therefore failure was inevita 
Thus arose the po that the ra x 
of an engineer ‘ nfl 1 his for 
usiness ot ntr ng 

Such failure vVever, resulted in permane 
good, because they served to make the 
broader-minded engineers by giving them an in 
Sight into the unfairness of the hand ip unde 
which an honest contractor was compelled 
struggle to save himself from ruin, thus i ! 
ing evOlution toward present yndit i 

Various phases of engineering ntracting now 
involve the highest degree of special tech 
training, and many irge manufacturing and 
contracting concerns not only employ men of 1) 
highest order of technical attainment il 
maintain courses of special nstructio ‘ i 
practical technical apprenticeshiy fe the fur 
ther development of men who enter their emp 
after securing a preliminary fundamental edu 
cation at some technical schoo] 

Conspicuous examples of the marvelou I 
velopment which has resulted from th » 
are furnished by the large electrical concern 


steel mills, bridge and structural shops f 
Catalogs of machinery, materials and engineering 


specialties are no longer compiled on the 


prin 
ciple which governs the production of a mining 
prospectus, but generally contain relialbtl pra 
tical information of scientific value 

The province of the engines in large unde 
takings has become largely that of determin 
the general requirements of local conditior ind 
Serving the best interests of his lient Vv pre 
paring a general design, or iction plan 
Which embodies a judicious se ind proj 





combination of materials, machinery and 
appliances, which have been perfected and stand 
ardized by specialists 

Frank cooperation between the engineer and 
various manufacturing concerns is therefore an 
important element in the attainment of the best 
results in any large undertaking The engineer 
of limited experience should not attempt to make 
definite decisions regarding the type of ma 
chinery, and the details of arrangement and in 
stallation of special features, without frank con 
sultation with the specialists, or “experts,” who 
are employed by all reliable concerns for that 
purpose Keen competition makes the interest 
of the manufacturer practicaly identical with 
those of the engineer and his client in the at 
tainment of the highest degree of economic su 
cess in the final results 

Therefore, in all phases of professional activit 
cooperation is the keynote of success 
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CAST-IRON SURFACED WITH ALUNDUM being 
used for stair treads and numerous other ] 
a rough, wear-resisting surface is desired Loose 
dum is simply spread in a thin layer over the irfa 
of the mold in which the stair tread or other plece 
to be cast The molten metal, upon entering the mold 
penetrates between the grains of alundum, which thu 
become firmly embedded at the surface of the ea z 
The resulting surface is ideal for tair tread i 
sharp, projecting points of alundum take a firm geri 
sole leather. The roughness of the surface can be reg 
ulated by varying the coarsens of grain of the a 
dum. A rounded nosing can be provided over the edge 
of the stair, which is unprotected by the usual tread 

Stair treads of this material installed on the northeast 
stairway of the Fulton Street subway station De re) 
1909, are still in good condition A comparative test o 
alundum-metal! stair treads and some of another stand 
ard make was made last year on a much used stairway 
in a railway depot at Hoboken, N. J The competi: 
treads were placed on alternate steps of the same stalfr 
way. The alundum-metal treads remained in good con 
dition after nine months’ service, while the others were 
completely worn out after six months’ service 

Alundum metal has also been used with success for the 
side plates of centrifugal-pump casings on suction 
dredges, for culm pipes in coal mines, for jig crates in 
coal washing and for elbows in ash-ejector pipes on 
steamboats. It was invented by Mr. Charles B. Jacobs, 
of New York City, who is also the inventor of the 
process of producing pure corundum (‘‘alundum") arti- 
ficially by fusing bauxite (aluminum oxide) in an electric 
furnace. The alundum metal is being put on the market 
by the American Abrasive Metals Co., of %) Church 
St., New York City 
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The Financial Possibilities of Hydro-Electric 
Developments in the Central West.* 


By PAUL M. LINCOLN.t 


This being an Ohio society, the members are particu 
larly interested in conditions which surround possible 
hydro-electric developments in that state. However, the 
topographic and hydrographic conditions which obtain in 
the State of Ohio are also typical of practically all the 
tates lying in the Mississippi Valley. Such general 
comments, therefore, as are made ‘in this paper will 
appiy not only to conditions in Ohio but also to practi- 
cally all states where similar conditions prevail. 

The first thing that any power development must take 
into consideration is the absolute necessity of a continu- 
ous supply of power. Reliability and continuity of sup- 
ply is the first requisite, the sine qua non of success 
In former years the brookside grist mill or saw mill was 
more or less common on many of the streams in Ohio 
These operations required a comparatively small amount 
of power, and continuity of supply was, under the con- 
ditions then existing, not absolutely necessary for suc- 
cess However, most of these small developments of 
power have fallen into disuse and practically all of 
them have been abandoned. At the time of these de- 
velopments the users of this power were content to put 
up with delay in the grinding of their grain or the saw- 
ing of their logs, if necessary. Under modern condi- 
tlons, however, the idea of waiting for a rain to start 
tream-flow before power can be obtained is so absurd 
that it can be dismissed at once. It is the first requisite 
that the manufacturer shall have power to drive his 
mill whenever he demands it, or that the citizens shall 
have his electric light upon the turning of the switch. 
In this respect, conditions now and 50 years ago are 
entirely different It is this demand for continuity of 
power upon which hinges the availability of hydro-elec- 
tric developments under present-day conditions. 

A study of the rainfall and run-off conditions that apply 
to the middle West is essential in arriving at a proper 
valuation of water power. There is given below a table of 
the mean rainfall and run-off as recorded for the Muskin- 
gum River basin at Zanesville, O. This record covers the 
eight years of 1888 to 1895, inclusive. The table includes 
not only the average for the eight years above given, but 
also the average of the same quantities for the three 
dry years of 1889, 1894, and 1895. This data is taken 
from the Eighteenth Annual Report of the United States 
Geological Survey issued in 1897. The drainage area above 
the point where these records were taken is 6,565 sq. 
miles. This drainage basin may be taken as typical of 
those which exist throughout the middle West. Although 
the rainfall and run-off are shown by record to be con- 
siderably higher for the mountainous and forest-clad dis- 
trict of the Alleghenies, yet when we are considering 
the comparatively level tracts which are typical of most 
of the central Western States, records will show that 
the conditions of the drainage basin I have taken are 
typical 

Mean for 8 years Mean for 3 dry years, 


1888 to 1895, inclusive. 1889, 1894, 1895. 
Month. A aa he 


mene aE 


SE _— ——. Ss 
Rainfall Run-off. Rainfall. Run-off. 
ins. ins. ins. ins. 
December a .821 2.37 910 
January 3. 1.605 3.24 1.521 
February of 2.529 1.80 1,241 
1.907 1.93 1.104 
1.274 2.15 .739 
1.426 371 
870 , 349 
-296 
M8 
September 3. .f ; 140 
October ae a 1. 105 
November 3.23 TT 3.44 .334 


Totals. ... 000 39.65 13.005 33.08 7.258 


A study of the above table is interesting. The most 
noteworthy feature is the fact that for the three months 
of August, September and October the run-off reaches a 
comparatively low figure. A better idea of the conditions 
will be obtained by referring to the accompanying dia- 
gram, These curves show in dotted lines the average for 
the three dry years These curves show plainly the 
marked difference between the run-off of the dry summer 
months and that of the remaining months of the year. 
Referring now particularly to the months of August, Sep- 
tember, and October of the three dry years, it will be 
noted that the average monthly run-off for these three 
months amounts to 0.131-in. Considering that this is 
the average for nine months (three consecutive months 
of three different years) it is certainly not too radical 
to assume that one cannot depend upon a continuous 
amount of water at the minimum flow of the stream of 
more than 0.1-in. per month. As a matter of fact, it is 
quite probable that this estimate is higher, rather than 
lower, than what would actually obtain. The consid- 
eration of continuity of power mentioned in the foregoing 
makes it obvious that it is safe to rely upon only that 


run-off which can be depended upon continuously 
<n eres SSS 


*From.a paper read before the Ohio Society of Me- 
chanical, Electrical and Steam Engineers, at Youngstown, 
Ohio, May 19, 1911. 

+Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 
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throughout every part of every year. The exceptions to 
this statement will be discussed later in this paper. 

The above table shows that the average rainfall, if 
distributed equally throughout the whole year,- would 
amount to about 3.3 ins. per month and that the 
average run-off for the same conditions would be about 
1.1 ins. per month. It is evident, therefore, that we can 
depend for continuous power upon only about 9% of the 
average run-off or 3% of the average rainfall. 

Now let us see what a run-off of 0.1-in. per month 
will mean when reduced to terms of power. The run-off of 
0.1-in. per month is equivalent to almost exactly 0.09- 
sec.-ft. per sq. mile. One sq. mile with a run-off of 0.1-in. 
per month, falling through a head of 1 ft., will give 
a theoretical energy of about 0.01-HP. Taking into 
account the efficiencies of the water wheel and such other 
apparatus as it is necessary to use to utilize this power, 
it is evident that a continuous supply can be obtained 
of not more than 0.005-KW. for each sq. mile of drain- 
age area for each foot of fall’ over which this water can 
be used. For instance, if it were possible to obtain 
a point at which the run-off from the entire State 
of Ohio (41,060 sq. miles) could be utilized over a 10-ft. 
fall, it would be possible to obtain a continuous power 
supply of only about 2,000 KW. at the minimum flow 
point. This seems an astonishingly small result but is 
nevertheless absolutely unassailable, if it is conceded 
that a run-off of 0.09-sec.-ft. per sq. mile is all that 
is available. The data quoted in the foregoing is in 
my opinion sufficient to justify the statement that not 
more (than this minimum will be continuously available 

It might be noted that the above figure is for a con- 
tinuous power supply. As a matter of fact actual con- 
ditions do not demand a continuous supply throughout all 
hours of the day. Considerably more power is demanded 
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Diagram Showing Average Run-Off per Month for 
the Three Dry Years, 1889, 1894, 1895, for 
Muskingum River Basin at Zanesville, O. 


at certain hours than at other hours, or in other words, 
the load factor is considerably less than unity. For an 
ordinary lighting load 30 to 40% load factor might be 
expected. Only a relatively small amount of pondage is 
necessary for equalizing a continuous supply of water so 
as to take care of the variations in daily load demanded 
by a daily load factor of 30 to 40%. This consideration 
would increase the maximum power which would be 
available at certain hours of the day by conserving the 
water for the remainder of the day. A 30% load factor 
would mean that 344 times the continuous supply can 
be depended upon at the maximum, and a 40% load factor 
would mean 2% times. 

A further study of the conditions that surround Ohio 
streams indicates that the average fall per mile of those 
streams is comparatively small. On the lower reaches 
of the streams the average fall varies from about 1 ft. 
to 6 ft. per mile. For instance, the Muskingum River 
has a length from Zanesville to the Ohio River of 
about 66 miles. The fall in the same distance is about 
97 ft., showing an average of about 1.5 ft. per mile. 
Conditions on other streams are very similar. The 
upper reaches of some of the smaller streams run as high 
as 15 ft. per mile, but to obtain so large a fall one has 
to ascend the stream until the drainage area becomes 
inconsequential. What is gained, therefore, in fall is 
lost in the amount of water which becomes available. 

With the above data before us, it is not very difficult 
to arrive at the conclusion that States such as Ohio 
offer in general an exceedingly poor opportunity for 
water-power development. Not only is it impossible to 
obtain any point where a reasonably large drainage area 
becomes available at a reasonable fall, but also even 
when a development. is made, the extra dry year may 
come along and reduce the energy that can be taken 
from the development to such a point that it is not 
dependable. It will be understood, of course, that this 
remark is of a general nature. There may be ex- 
ceptions to this genera] statement, and where such ex- 
ceptions exist the conclusions arrived at will of course 
not apply. Such an exception exists for instance at 
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Niagara, where not only is the fall large 
amount of water available is not only 
throughout the entire year. This uniformity 

of course obtained by the equalizing effec: 

Great Lakes. However, there is only one N 

the conditions which apply at that point are aa 

point only. 

There are two plans which may be adopted 
which will assist in the utilization of such wat: 
as is available in the relatively flat and variat 
localities under consideration. One of these ; 
build reservoirs for the purpose of impo 
water during flood periods and releasing i 
low-water periods, thus equalizing th: 
streams. 

The second is to use water-power plants a 
for steam operation, depending upon each k 
as a relay upon the other. In practice, } 
plans may be and are utilized. 

Referring now to the first of these remedi: 
we expect by its adoption? Suppose for ins 
to increase the run-off available from 0.1-i; 
which represents about 45% of the aver 
What would be necessary in the way of re 
to accomplish this result? The diagram 
general way what is necessary. The line 
the low-flow period of the stream, namely 
month. The line ‘“‘D’’ is drawn at the 
point of 0.5-in. per month. The cross-} 

“e, f, g’’ represents the amount of water 
have to be released during the summer m 
average dry year to raise the flow from 
show really does exist during such years 
per month we have assumed. In order to 
amount of water, it would be necessary to 
amount of water approximately indicated | 
hatched area ‘“‘e, h, i, j.”” On account 
which necessarily take place by evaporation ; 
it is necessary that the amount of water s! 
that released by some 20%. The necessity « 
this margin may be readily arrived at whe: 
sidered that the evaporation from any bod 
amounts to 4 to 5 ft. per year in the clin 
Mississippi Valley. 

An inspection of the diagram will show th 
of the cross-hatched area ‘‘e, h, i, j’’ is about « 
other words, it becomes necessary to stor: 
of water represented by a depth of 0.4-in. ove 
water shed. If the reservoirs available ha 
of 1% of the water shed, the depth of water 
be necessary to draw off from them for equ 
poses would amount to about 40 ins. or 3% f 
words, in order to equalize the stream flow 
off of 0.1-in. per month to 0.5-in. per mon?! 
require an area of reservoir equal to 1% of t 
the water shed, said reservoir to have a dra 
at least 3% ft. or the equivalent of this. 

In a State so well developed agriculturally a 
instance, the task of securing so large a pr 
water shed for reservoirs must be recogn 
difficult one. Also the expense attached to i: 
this water must necessarily be high, not only o: 
of the value of the lands themselves which w 
ered by water, but also on account of the cons 
of the retaining dams and other works necessary 
pounding and releasing the water. 

The real solution of the problem will come, i! 
at all, by considering that water-power developm: 
to be used as auxiliary to steam plants. The qu 
of just how far this plan of operation can be carried 
large problem, and I can only touch the edges of |t 
this short paper. However, there are some points wh 
may be pertinently discussed. 

If we consider that the water-power plant is ) 
an auxiliary to a steam-power plant, it at once becomes 
necessary to install duplicate machinery for a 
siderable part of the load. We must provide st 
driven machinery to carry the load during the ) 
of insufficient water. The question at once beco! 
will the installation of the water-power plant pay 
erder to get a basis for answering this question, w« 
first assume that the duplication of machinery is 
plete, that is, that the water power reduces to zero 
ing a part of the year and that it is therefore nec¢ 
to have a steam plant that can carry the entire 
during such period. Later we can see how a depa! 
from this assumption will affect our conclusions. 

A brief consideration will show that practically 
only saving that can be obtained by the operation « 
water-power plant as an auxiliary to a steam plan’ 
the saving of the fuel which would be burned if 
water plant were not operated. The item of labor | 
attendance will certainly not be reduced. When 
operating the steam plant, the men will be operating t 
water plant. In fact the attendant expense is apt to 
increased since during a considerable part of the } 
both plants would have to be operated, making practic 
a double crew necessary. Supplies (such as oil, was' 
etc.) would certainly not be reduced by the operat 
of the double system. Maintenance and repairs w 
not be reduced either, ‘since the up-keep on the stea: 
plant is apt to be even higher if run intermittently tha 
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As a conclusion, therefore, it may 
sumed that the saving in fuel is the only 
~ he obtained by the operation of the auxiliary 


nuously. 


2 nl ¢ 
wer plab 
see where we come out if we assume that 


us 
ould be saved by operating the water plant. 


fuel 
wW -ssume that the cost of fuel to produce a 
ir our steam plant is 0.5-ct. This 0.5-ct. per 
, r for fuel means 2 Ibs. per KW.-hr. of coal at 


Ibs. of coal per KW.-hr. at $3 per ton; 

ne. of coal per KW.-hr. at $2 per ton; or 6% Ibs. 

ver KW.-hr. at $1.50 per ton. It is true that 

ractically all steam plants for power-producing pur- 

aad ail a relatively cheap grade of fuel. Most of it 

o slack and can be obtained at the mines for a sum not 

eveeeding $1 per ton. Adding transportation and 

st usually does not very much exceed 

So 6% Ibs. of such coal per KW.-hr. 

liberal allowance. Therefore, the final 

‘ per _KW.-hr. for fuel is, in my opinion, 
ther low, at least it ought to be. 

; which plays a very important part in 

he load factor of the plant in question. 

load factor, the smaller will be the num- 

r. turned out of the plant per KW. of 

stalled; also the smaller will be the fuel 

-W. of machinery installed. The following table 

the first column the load factor; in the 

eolumn the total number of KW.-hrs. which a 

t will put out for each KW.-hr. of maximum load 

e third column indicates the cost of the fuel for each 

<w. of maximum load at 0.5-ct. per KW.-hr. The 

fourth column gives the figures we are after, and shows 

the maximum amount of money per KW. that we can 

fford to put into a water-power plant for the conditions 





assumed. 


Limiting 
cost per KW. 
of auxiliary 
water-power 


Yearly cost of 
fuel per KW. of 
capacity at 0.5-ct. 


KW.-hr. 
per year for 
oad factor each KW. 


recent. of capacity. per KW.-hr. plant. 
20 1,750 $8.75 $67.00 
0 2,630 13.10 100.00 
14) 3,500 17.50 135.00 
=) 4,380 21.90 169.00 


figures in the fourth column are arrived at by con- 

ng that the annual fixed charges on the water- 

plant must not exceed the annual fuel bill, if the 

plant produced all the power. The fixed charges 

e water-power plant are taken at 13% per annum, 
vhich is obtained by assuming 5% for interest, 6% for 
iepreciation and 2% for insurance and taxes. 

In arriving at the cost of a water-power plant, one 
should take into consideration not only the hydraulic 
development and the cost of the machinery but also the 
ost of transmitting the power from this plant to the 


market. This last item is very often an important one, 
ince it is usually necessary to make the hydro- 
electric development at a considerable distance from the 


market, therefore making the cost of transmission high. 

Now let us see what variations in our results will occur 
when we consider certain known errors that have entered 
our assumptions. First, we have assumed that the water- 
iriven plant will save all the coal. A reference to the 
diagram will show that this is much more than can 
actually be saved unless the stream be developed for 
minimum flow only. If more than the minimum flow 
s developed, all the coal that would have been used by 
the equivalent steam plant could not, of course be saved. 
To correct for this, the figure in the fourth column of 
the above table would have to be increased, the amount 
of this increase would run as high as 33% for the con- 
ditions indicated by the cross-hatching in the diagram. 
We have also assumed that the apparatus in one plant 

entirely duplicated in the other. As a matter of 
fact, it is necessary to duplicate in, the steam plant 
only such part of the water-power plant as cannot be 
depended upon to operate continuously. In estimating 
ipon the cost per KW. that we can afford to put in a 
water-power plant, therefore, the figures given in the 
preceding discussion should be taken only for that part 
f the water-power development as is above the minimum 
flow of the stream. The cost of the minimum flow de- 
velopment will have to stand on its own feet. 


As a general result from the above studies, it would 
eem that where load factors are low, such as is usually 
the case in the ordinary diversified load plant, the ques- 
tion of developing a water-power plant in a region like 
that of Ohio is one that demands a very close scrutiny. 
The cost per KW. of a wa:sr-power development is a 
variable quantity, but it seldom runs below $100 per 
KW., and sometimes runs to four or more times this 
figure. The amount spent in a water-power plant can 
therefore easily exceed the economic limit. 

It is evident from the analysis given in the preceding, 
that the limiting cost of a water-power plant is in 
direct proportion to the cost of fuel. The results ar- 
rived at in the foregoing are based on a fuel cost of 
0.5-ct. per KW.-hr. We know of localities in moun- 
tainous districts where fuel might cost five times or even 
ten times this figure, and in such cases the limiting cost 
that could be put into a water-vower plant would be 


ENGINEERING NEWS. 
multiplied by the same factor. However, no such dis 
tricts exist in the States lying in the Mississippi Valley 

It is not the intent of-this discussion to discourage all 
water-power developments. It is simply my intent to 
point out the fact that when dealing with localities of 
which the State of Oh'o is typical, the question of water- 
power development is one which should receive a very 
close study. 
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A Survey of a Reservoir Made From a Barge. 
By H. V. JOSLIN, Jun. Am. Soc. C. E.* 

In connection with the preliminary work of 
increasing the water supply of Norfolk, Va., a 
method of hydrographic surveying was developed 
containing one or two novel features which may 
interest those employed in similar work else- 
where. The chief advantage claimed for this 
method is the ease and speed with which the 
work was accomplished under conditions which 
would have made the work difficult by ordinary 
methods. 

The water supply of Norfolk is obtained from 
a series of lakes in Princess Anne County, 
about 7 miles from the city. Little Creek, as the 
main body of water is called, was once evidently 
a part of Chesapeake Bay, and is even now con- 


nected to it by a narrow inlet. Its southern 
part has comparatively steep banks and is used 
as a storage reservoir by the city A dam 7% 


ft. above mean tide water level separates the 
reservoir from an arm of the bay and shuts 
out the salt or brackish water. The lake thus 
formed is extremely irregular and jagged in 
outline. Add to this the fact that the shores 
are fringed with reeds, thick timber and thorny 
vines; and the difficulties 
of making a survey by 
the regular method is ap- 
preciated. 

A survey of the lakes 
was made in 1901, but 
at that time the storage 
capacity was only rough- 
ly estimated by multiply- 
ing the water area by 
an average depth. How 
this average depth had 
been obtained, there was 
nothing to show. To re- 
port on the present sup- 
ply required a careful re- 
survey and an accurate 
determination of the ca- 
pacity for both the 
present water level and 
for a high water level. The lakes have a 
drainage area of about 16 sq. mi. and a storage 
of 2,185,000,000 gals. 

The survey was based on a triangulation sys- 


tem having three measured base lines. As a 
rule only two angles of each triangle were ob- 
served; each angle was read but once. In 


taking sights on triangulation points the mag- 
netic bearing and the approximate stadia dis- 
tance were always noted, to serve as checks on 
the observed angles and the computed distances 
Although there is a considerable chance for errors 
in rough work of this kind, the actual differ- 
ence between the measured and the computed 
lengths of the two end base lines amounted 
to but 0.4 ft. in one case and 07 ft. in the other. 
For work of this character this is certainly of 
sufficient accuracy. There were 145 stations in 
this net and the total time spent in the field 
was 8 days. 

For filling in the hydrographic and the topo- 
graphic details, the triangulation system was 
plotted to a scale of 1 in. 100 ft., and cut up 
into sheets containing % sq. mi. for plane-table 
use. A plane-table and level were set up on a 
barge and moved from place to place when necés- 
sary. For signals straight saplings with white 
flags were erected behind each triangulation hub. 
The position of the plane-table and barge was 
determined for each setup by solution of the 
three-point problem. 

The barge was an old one that had been used 
by the department for various other purposes. 
It was built of 2-in. white pine planks and its 


~*15 Stratford Apt., Norfolk, Va. 
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dimensions were 17 by 11% ft. and about 4 ft 
deep While not ideal for this work, it proved 
quite satisfactory. 


this purpose, the 


Were a barge to be built for 
writer would recommend a 
slightly larger one having one end pointed and 
equipped with a rudder These latter features 
would considerably lessen the time and labor of 
propelling the outfit from place to place 
The barge was held in position by four 3% 

3%-in. stanchions, 12 ft long, pushed firmly into 
the soft muddy bottom The stanchions wert 
fastened to the barge by wrought-iron straps a 
tached to the sides about 8 ft. from the ends 
Wedges were driven between the straps and 
the stanchions and the barge thus held ver- 
tically and prevented from rocking On very 
windy days ballast was sometimes added to give 
additional stability When thus set up no move 
ment of the level bubble was perceptible and 
Where sand 
or hard bottom existed another method of hold 


work proceeded as on terra firma 


ing the barge would doubtless have to be devised 
As soon as the leveler had set up his instru 
ment, he determined the H. I. and the rod read 
ing for the high water line The rodmen were 
then directed to the proper elevations on shore to 
give this rod reading When the rodman was 
correctly stationed, the topographer plotted his 
position on the plane-table sheet At times the 
leveler would help by reading off the stadia di 
tance. These points were ordinarily about 25 


at 2! 
ft. apart. Opposite to each a reading was also 
taken to the present water lin As this fluctu 
ated somewhat from day to day a mean of 4.5 ft 
below the elevation of the spillway was used 


the water line throughout the survey 


SuESSEEemmereeee 





TAKING HYDROGRAPHY FROM A BARGE RESTING ON SPUDS. 


When the shore line had been located soundings 
were taken from two row boats. Two men wert 
assigned to each boat The rod used was 
combination of the design of Mr. Arthur Tidd 
described in Engineering News of Oct. 21, 1909. 
and the “Florida” rod described on Oct. 28, 1909 
On the back of each rod graduations in feet and 
tenths were made so that the rodman could read 
the depth of water without turning the face 
around. After calling out the depth to the ley 
eler, the rodman thrust the rod into the botton 
leaving it erect until the topographer had plot 
ted its position. Soundings were taken about 
every 75 ft. in each direction. The depth of 
water was not over 6 ft. in any place. As a 
rule sights over 600 or 700 ft. were not 
taken. 


The actual time spent on the plane-table work 
was 24 days. About 13,000 points on shore were 
plotted, about half of which required level read 
ings also. About 3,500 soundings were made 
by the method described. The. cost of this work 
was as follows: 


Total pay-roll .. a ‘ .- $333.33 
Exp. of fitting out barge.. 6.00 
Transportation ........ ewes 24.00 

$363.33 


The general idea of the barge method was the 
suggestion of Mr. T. B. Dornin, Engineer-in- 
Charge of the Water Department under whose 
direction the work was done. The writer was 
in actual charge of all the field work ang acted 
as transitman on the triangulation work and as 
topographer on the plane-table work. 
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Electric Traction in the Hoosac Tunnel; 


Boston and Maine R. R. 


The work of installing equipment for electric 
traction in the famous Hoosac Tunnel, near 
North Adams, Mass., which has been operated 
under steam since 1875, has now been completed 


and electric locomotives have been put in regu- 
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FIG. 1. GENERAL LAYOUT OF HOOSAC TUNNEL, ELECTRIC ZONE. 


lar service. According to press reports, the 
first regular trains were hauled by the electric 
locomotives on May 18. 

It will be recalled that this tunnel was pro- 
posed as far back as 1825, though for a canal. 
In 1848, a charter was granted authorizing the 
construction of The Troy & Greenfield R. R. from 
the terminus of the Vermont & Massachusetts 
rm. R. at Greenfield, Mass., through the Deer- 
field and Hoosaec Valleys to unite, at the Massa- 
chusetts-New York state line, with a road run- 
ning into Troy, N. Y The project passed 
through many trials for the uncertain cost of 
the tunnel and the long interval before there 
could be any return on the capital deterred in- 
vestors. Very little progress was made on the 
railroad and none on the tunnel up to 1854, when 
the company finally succeeded in having the 
State of Massachusetts pledge its credit for 
$2,000,000 
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In 1855 and 1856 contracts were made with 
E. W. Serrell & Co., and some little work was 
done on the tunnel. These contracts became 
inoperative, however, because the railroad com- 
pany was unable to float its stock. In 1856 a 
contract was made with H. Haupt & Co., and 
work was more vigorously prosecuted for a 
while. 

Up to 1861 only 4,250 
ft. of tunnel had been 
constructed and in 1862 
the state foreclosed its 
mortgages on the railroad 
property and completed 
the tunnel. The final 
headings were holed 
through in November, 
1873, and the first engine 
was run through in 1875, 
though the first passenger 
train was delayed until 
October of that year, 
and the tunnel was 
opened for business in 
July, 1876. 

The Hoosac Tunnel is 
doubled-tracked and has 
a section about 21 x 26 ft. Its length is 25,031 
ft., and the alinement is a tangent. The east- 
ern portal is 768 ft. above sea level and for 
2,000 ft. the grade is 0.35%. Then for 10,000 
ft. the grade is 0.50%. In the middle there is 
250 ft. of level stretch from which the grade 
descends, at 0.50%, to the western portal 765 ft. 
above sea level. The mountain pierced has 
two peaks with a valley between; the maxi- 
mum height above the tunnel is about 1,800 ft. 
There were no high temperatures during the 
construction, and the flow of water was small. 
English bar timbering was used, the rock being 
mica schists and gneisses—mostly hard. 

The advisability of using electric traction was 
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considered by the Boston & Maine R. R., lessee 


of the Fitchburg R. R., in 1910, but it was not 
believed then that the time wasripe. When Mr. C. 


S. Mellen, President of the New York, New Haven 


& Hartford R. R. became President of the 


FIG. 2. OVERHEAD CONSTRUCTION IN NORTH ADAMS YARDS; HOOSAC 


Vol. 65. 


Boston & Maine also, in the sam¢ 
were given for the preparation of plans 
tric traction, using the Single-phase 
use on the New Haven lines. Ag 
Haven Road at that time was engag: 
electrification of the New York, W 
Boston R. R. and the Harlem Branch 
perienced supervising engineer was 
L. B. Stillwell, Past President Am. Ins 
was offered and accepted the position 
to the Engineering Department of 
Haven. 

Mr. W. S. Murray, Electrica] 
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Fig. 3. Bridge Supports for Catenary 
Construction; Hoosac Tunnel Appr 


New Haven Road, in a recent paper 
American Institute of Electrica! 
stated that general construction in 
Haven had become so fixed that most o! 
could be bodily transferred to the e| 
of any trunk line service. To illustrat: 
Hoosaec Tunnel construction after th: 
plans was shown. 

Some simplification and reduction 
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struction of such insula- 
tors to withstand com- 


bined mechanical ind 


\ /T™ 2 x electrical stress. When the ‘ 

b New Haven’s New York 
terminal electric zone di 
was completed, in 1908, sit 

- T R AND SPAN WIRE SUPPORTS FOR CATENARY; the best insulators that 
| HOOSAC TUNNEL YARDS. could be secured were « 
rated at 7.000 lbs = 
tives has been secured through 410,000 volts and cost $27 By steady prog some 
the complication of running over it has been possible to secure such an in tric 
iirect-current lines, as in entering New sulator to stand 110,000 volts and 35,000 Ibs 
ir ty Five locomotives have been ordered simultaneously, with an ultimate strength of 60, 


tunnel service; three are intended for 
service and two for passenger trains, but 
rer locomotives will handle the lighter 





FIG. 5. TYPICAL BRACKET INSTALLED IN HOOSAC TUNNEL. 


ss of freight trains. The only difference in 
designs is in the gear ratios. Each 
tive weighs approximately 250 tons and is 
general quill-drive type with pony lead- 
g railing wheels, described in Engineering 
News, Oct. 7, 1909. The weight is spring sup- 
ind there are four main motors of 396 
HiP., normal hourly rating. These engines were 
by the Westinghouse Electric Manufactur- 

ng Co., and the Baldwin Locomotive Works. 
The use of 11,000 volts in the tunnel, with 
small clearances there, brought probiems 1n 
location and support of insulators to prevent 
grounds. The construction worked out fs shown 
n Figs. 5 and 6. Four 150,000-volt insulators are 
nstalled on a bracket, suspended from the crown 
the tunnel. Two insulators serve the wire 
rr each track, and they are electrically in series 
tween the conductor and the grounded sup- 
rt, giving a combined dielectric strength of 
1.000) volts. The outside insulator (Fig. 6) 
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is the main messenger cable, which is of cop- 
per strand, over the track. Two contact wires 
tre hung side by side directly from this messen- 
ger cable. This last construction is the regular 
New Haven plan for limited clearances. 

The extra high-potential insulators were used 
since the cost was only $1 perinsulator more and 
the insurance against breakdown was increased 
eight times. The tunnel contains 1,000 insula- 
tors, so that the extra cost amounted to only 
$1,000 out of the total cost of $1,200,000 for the 
entire electrification. 

The strain insulators used are those developed 
by the New Haven Road, shown in Fig. 9. Great 
progress has been made in the design and con- 


OOO lbs. The cost is $7. 
The 
direct running of locomotive pantagraph shoe on 


use of a copper messenger cable and the 


the trolley wire are de- 
partures from the regular 
practice, which is seen in 
the yards at either end 
There a %-in. or *4-in 
steel catenary messenger 
cable (depending on span) 
supports a No. 0000 cop- 
per wire above a No 
G00 “phono” contact 
wire. All fittings in the 
tunnel are of bronze for 
longer life where main- 
tenance is more difficult 

In the tunnel approach- 
es, 110,000-volt insulators 
have been used at an in- 


creased cost of 50 ets. 


40,000-volt type which 
would have been used or- 
dinarily. This has been 


done in accordance with the endeavor to raise in- 
sulation to a point beyond the chance of break- 
down and to eliminate line failures. 

In the design of the power house at Zylonite, 
near North Adams, the plans developed for the 
Waterbury Station of the New Haven Road were 
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FIG. 7. DOUBLE TROLLEY HANGER; HOOSAC TUNNEL. 
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FIG. 4A. DETAIL OF OCCASIONAL CONTACT-WIRE 
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one, and sometimes two, work-trains in the tun- 
nel at a time, the regular traffic had to be car- 
ried on a single track. The gas and smoke from 
these regular trains made work difficult and slow, 
of course, and the conditions were made worse 
by the necessity of keeping a good head of steam 
on the work-train engines to develop power for 
drills, ete Many men had to be brought to the 
portals for treatment for partial asphyxiation 
and a few had to be sent to the North Adams 


& for 8 ar ~ 


7g for 70° > 


ie 


Sectional Elevation 
Bridge Suspension 


jSpan-Wire Suspension Cap 


| 


Fig. 8. Insulators for Overhead Construction, 
Hoosac Tunnel! Single-Phase System. 


hospital. In all, three lives have been lost in 
the work. 

The electric zone extends from a small tunnel, 
just west of the North Adams station, to a point 
just east of the Hoosac Tunnel station. All 
passenger trains stop at North Adams for the 
attachment or detachment of the electric loco- 
motives. Freight trains on this side of the tun- 
nel will change at a siding near the west portal. 
On the east sid@of the tunnel, passenger trains 
scheduled to stop at the Hoosac Tunnel station 
will change engines there. All freight and such 
passenger trains as are not scheduled to stop at 
the Hoosac Tunnel station will change to a point 
between the station and the portal. 
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THE ELECTRICAL RESISTANCE OF PLAIN CON 
crete is the subject of a recent report of a German 
commission (Deutscher Ausschuss fur Ejsenbeton. 6e 
Cahier. Versuche iiber den elektrischen widerstand von 
unbewehrtem beton Ausgefiihrt in der Material Prufungs- 
Austalt zu Darmstadt). The report contains the details 
of the methods of testing, the quality of the mixtures and 
determinations on electrical resistances of the concrete 
specimens in air, fresh water, salt water and artificially 
dried. The principal conclusions of the tests made on 
mortar blocks 8 ~ 8 x 36 ins. are as follows: 

For a current above 0.1 amp., an increase in current 
brought about a reduction in resistance 

Resistance in the mortar or concrete decreased as the 
temperature increased 

The decrease in resistance for the same increase in 
temperature is the same in gravel concrete as in broken 
stone concrete but the former has the greater electrical 
resistance 

Resistance increased with drying and was greater in 
fresh than in salt water. 

Resistance increases as the amount of mixing vater 
or the included water decreases. 

The resistance coefficients are relatively small; it is 
necessary to subject concrete to an artificial drying be- 
fore it can be considered an insulator. 
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Concrete Street Paving in Masen City, lowa.* 
By F. P. WILSON.+ 


During the summer of 1909, Mason City laid 6,000 sq 
yds. of concrete paving in the down-town district, where 
it would have a test under the most severe traffic. After 
standing the severe test of last winter and heavy traffic 
during the last year, also the cold of this winter it is 
at this time in as good a condition as the day it was 
finished. The past season 25,000 sq. yds. were laid, and 
at this writing contracts have been let for 43,000 sq. 
yds. which this city expects to have laid this coming 
summer. 

In constructing a first-class concrete pavement, the first 
requirement is to have strictly first-class materials, sec- 
ondly, to have a first-class, up-to-date set of plans and 
specifications; and lastly, a rigid and close following 
of these specifications in every detail. The following 
is the detail specifications for Portland cement concrete 
pavement used in the construction of all concrete paving 
laid in Mason City, which has proved entirely satisfac- 
tory. 


Specifications for Concrete Pavement. 


PREPARATION OF ROADBED. 


All streets, prior to laying any pavement thereon, shall 
be graded so that the pavements will be at established 
grade when completed. After excavating to sub-grade, 
unless the engineer deem the natural ground a proper 
foundation, excavation shall be continued until solid 

ground! is reached and then 
refilled to sub-grade with 
sand, gravel, or broken stone. 
The contractor shall be re- 
quired ta remove at his own 
expense all obstructions, 
such as trees, old _ blocks, 
debris, etc. 


EXCAVATION. 


All excavated material, gut- 
ter stones, planks, mac- 
adam, crossing stones, old 
curb, surplus earth, etc., 
shall be the property of the 
city and be deposited by the 
contractor in such place and 
in manner as shall be di- 
rected by the engineer, the 
distance not to exceed 3,000 
ft. No plowing will be al- 
lowed within 3 ins. of the 
bottom of the foundation. 


ROLLING. 


y When the street shall have 

Fig. 9. Strain Insula- been graded and shaped to 

t f Si | its proper form, it shall be 

or for Simultaneous thoroughly rolled with a 

High Mechanical and 10-ton roller to a thoroughly 

; compact surface. If the 

Electrical Loads; ground is wet, sand = preva 

is to be put in before roll- 

N. Y., N. H., & H. ing. Any depression dis- 

R. R. covered after this rolling 

shall be refilled to sub-grade, 

re-rolled, and this re- 

peated until a road bed, perfect as to grade and form, 
shall have been made. 


TAMPING. 


When the use of the roller is impracticable, the foun- 
dation must be thoroughly puddled and rammed until 
compacted to the satisfaction of the engineer. 


CONCRETE FOUNDATION. 


Upon the roadway thus formed will be laid Portland 
cement concrete 5 ins. thick, to be made as follows: 
One part by measure, of Portland cement; two parts 
by measure, of clean, sharp sand; and five parts by 
measure, of broken stone. 

The sand and cement shall be thoroughly dry on 
a tight floor and then made into mortar at the proper 
consistency and thoroughly mixed by hand with hoes or 
shovels, or with a batch mixer approved by the engi- 
neer. Broken stone, thoroughly cleaned of dirt, drenched 
with water, but containing no loose water in the heap, 
shall then be added to the mortar in the proper propor- 
tion. The concrete will then be turned and mixed until 
each fragment is thoroughly coated with mortar, a 
strictly wet mixture being required. The concrete thus 
mixed shall have such a consistency that when rammed 
the mass wili not shake like jelly, but will, when 
struck, compact within the area of the face of the 
hammer without displacing the material latterly. 

The concrete thus prepared shall be placed immedi- 
ately in the work. It shall be spread and thoroughly 
compacted by ramming until free water appears on the 
surface, which shall be made smooth and parallel to the 
surface of the finished pavement. The whole operation 
of mixing and laying each batch of concrete shall be 
performed in an expeditious and workmanlike manner 
and be entirely completed before the cement has begun 
to set. No retempering of concrete will be permitted, and 
concrete in which the mortar has begun to set will be 
rejected. 

The thickness of this concrete shall be 5 ins. after 
same has been compacted. Extreme care should be taken 
that the sub-grade is kept moist while this concrete is 
being put in place. No concrete shall be laid when the 
temperature at any time during the day or night falls 
below 35° above zero, Fahrenheit. 


WEARING SURFACE. 


Upon the concrete heretofore specified shall be im- 
mediately laid a wearing surface 2 ins. in thickness to 
be made as follows: One part by measure of Portland 
cement, two parts by measure of coarse, clean, sharp 
sand; the sand and cement shall be thoroughly mixed 
dry on a tight floor and then made into mortar of the 
proper consistency and thoroughly mixed by hand with 
hoes or shovels, or with a batch mixer approved by 
the engineer. The mortar thus mixed will be immedi- 
ately laid upon the concrete heretofore specified. Be- 

*Paper read before Iowa Engineering Society, at the 
23d annual meeting, Feb. 15-17, 1911, Des Moines, Iowa. 

#Mason City, Iowa. 
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fore this mortar has begun tc 
to a smoot . tc 
staes h surface and corruga 
a CORRUGATIO 
er the wearing surfac as he 
shall be corrugated at ro me 
said corrugations to be 9 ins. 
to be %-in. in depth and shail 1 
tools made for the purpose, and \ 
complete the corrugations shal 
rounded upper edge so as to pro 
stantial foothold for the horses no 
left. Where the street has a flat ; 
may, if they deem it advisable. op 
and the wearing surface shall be 
float, and before it has complete 
be roughened by brushing with 
or broom. The curvature and 
pavement shall be made according + 
the same. 


MATERIALS | 
The cement used in the work 
faction of the engineer, the tes's 
mended by the American Society of 
Portland cement shall be prot: 
free from exposure to air slackin, 
until used. ; 
The sand shall be clean and sh; 
The stone used for the concret; 
quality of hard limestone, or ot} 
and shall be broken to such a 
shall not be larger than will pa 
and not smaller than a hazel nu 
dust, dirt, loam, or other obj« 
shall be screened when necessir 
to eliminate dust and small par 


EXPANSION JO 
An expansion joint 1 in. in wi 
to the curb on each side of the st 
expansion joint %-in. in width wi 
across said pavement at right ang 
expansion joints are to be filled w 
filler of proper quality and consist; 
engineer. It will be applied wh 
perature of about 400° F. and sh 
said expansion joints Shall be thor 
the top of surface of said pavement 
pansion and contraction joints sha 
steel in the form of a template, cu 
of the street according to the 
strength to resist springing out 
and dirt shall be removed from 
previously used. The forms shal! 
established lines and grades. 


CONTRACTION JO! 

Contraction joints shall be made « 
pavement every 12% ft. at right an 
The edges of all expansion and 
be rounded to a radius of about ‘4 
Care shall be taken to obtain a surf 
at expansion or contraction joint 
pressions or unevenness in the surfa 
from its appearance, or cause water 
ment. Any section having such in‘ 
rejected, and shall be rebuilt by 
expense. Care shall be taken to 
joints in such a manner that 
the same width throughout their 
must be exercised in removing 
used to make expansion or contract 
ing out of any portion of the pay 
such templates and forms, will : 
such damaged portions of the wor 
and replaced in good condition by 
expense. The contractor shall kee; 

for one week after it is laid or lone 
sary by the engineer. The contra 
streets barricaded, where pavement ha 
two weeks after completion of the sa 


In Mason City the above specifica 
very closely in every detail 

Twelve thousand barrels of cem« 
every car ten samples were taken and 
tensile strength, and specific gravi! 
were made. 

“In the construction of this work 
mixer, with a 25-ft. boom, with a t: 
was used. After the sub-grade had 
rolled, the material was distributed 
the rock on one side and the sand o 


1 


es ana ace 


ona AT RR 


perapoceretindiieneninvenreseaseecosvesses 


“ mechanical mixer was set up at the 


25 ft. from the place of beginning. I: 
12% ft. x 30 ft., the concrete was pla «! 
the wearing surface was placed upon thr 
exceed 20 mins. elapsing between the | 
was placed and the wearing surface 
same. Then the next section of 12% 
Then the mixer propelled itself backw 
proceeded as before. 

Parallel with the curb and 10 ft. ou’ 
the wearing surface was cut through 
these parallel cuts being 10 ft. apart so 
blocks of concrete are only 12% x WW ft 
streets where the cement paving was 
soft and swampy. To obtain a dry and ws 
grade a trench parallel to the curb on e 
street, 18 ins. out from the curb and 18 
grade, was excavated; a 4-in. tile drain 
same and was connected with the sewer 
excavated from these trenches was hau 
the trenches were refilled with good, clean 
cinders, making a thorough drainage for 

The contract price for these cement 
cluding excavation, was $1.25 per sq. yd 

The cost to property owners was 5 cts. 
addition to the contract price, to cover ‘! 
gineering, inspection, advertising, and lev 
sessment making a total cost of $1.30 per 
lot owners abujting on said paving. 
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later there arose the necessity of distinguishing this suggestion als t us add, after a fairlv ex 
ant of Civil Mechanical, between steel reinforced concrete and concrete- tensive study of t! ituatic 
A ee Electrical Engineering protected steel, such as is used in some types of tion of all available methods of protecting the 


Published every Thursday by fire or weather proofing. In short a definition of city from the threatened danger 
u 


eS inforced concrete should provide that the con- Our suggestion has been adi shy 
+E ERING NEWS PUBLISHING CO. T© idmira 
fHE SRC ane NEW YORK crete be figured to take stress and that it be the by some of the 


outside or apparent material. York, but the officials responsible for New Yor] 


BRANCH OFFICES These provisions are covered by a defin‘tion water 
CuIcaGo: 1138 Monadnosk, Block stag given in this journal some years ago. as follows the Ten Mile River is an impossible re 
;GTON, VD. v.: 4 . ki x zo 
Fee ANCISCO: Monadnock Buildin . We understand by that term [i. e., reinforced concrete} New York City and hay oted their er 
RvpoOLPH Mosse, BERLIN AND HAMBURG, GERMAN* any combination of metal embedded in concrete to form to cutting down \ : : Pe 
Zz P. Marvya & Co., Ltd., TOKYO, JAPAN a structure so that the two materials assist each other ‘ , SOF CONSUMpt! 
ee to sustain the stresses imposed. for rain 


nonce H, Frost, Presigony ice-President Under this definition there should be no doubt We commend both these lines of 
‘HARLES WHIT! - 


PRaNncis W. Frost, Secretary and Treasurer that the construction questioned by our corre- have not been seriously impressed 
ep E. KORNFELD, Manager spondent is truly “reinforced concrete.” sons advanced why the Ten Mile Riv 
ALFRED E : * 


n, and a considera 


suppor 


leading daily journals of 


supply have weal prolific in 7 


on an 


er 
not be secured We showed three ks , 
. I sl V ‘ I ve WeekKS ax 
CuaRLes WHITING BAKER, M. N. BAKER, } Editors ° : ; : 
HARES as, BF. E. SCHMITT, * it much length the technical facts and figures 
E. E. R. TR Opinion based on twenty-five years of experi- 
¢ on which our proposal was based. In this 


ence is worth more th: , al % 
SUBSCRIPTIONS re than printed volume s of the 
. and Possessions, Mexico and Cuba, One °Fizing, and so it seems worth while to give con- 


spicuous place to the following words , e 
Year; $7.00; Thin Paper Edition, $6.00. Dp ap a a ng words under th of this journal, who made a special visit to ex 
intries, Regular TM — Edition, One Year. heading “Civil Service,” from the last annual re- mine the proy il tior f tl t 
< * 3 . i . . ; a e e propose c ocation of he pumping s 
1 EE oer Edition (Construction News port (1910) of Mr. J. W. Howard, City Engineer ‘iil esi seen iad t ping i 
Omitted). 7.00. 39 Eaaingp. 35 Frances or of Savannah, Ga.: é pipe line 
Remit direetly to our office. - 
y Post-Office or Express Money Order, Draft on New Having been continuously connected with this depart 
onde egis ; 
. rg et address should reach us one week in ment for the past twenty-five years, my opinion forme4 dia: sated’ aah eaemingeatn sa ae ee ; . 
~ of removal. The old as well as the new address after careful considerat‘on of the matter is, that most - and 1 I sive engineering proposition to 
j i i re its ’ t e adv ters of the ‘roton 
s ees cannot be dated to commence with past issues. efficient service, and, therefore, the best results, to be divert its flow into the headwater f the Cre t n 
(ll sabseriptions commence with on issue and back obtained from this department can only be secured by Of course heavy rains may come ahd save New 
imbars ean be supplied only Mi not be sent unless requested, the institution of suitable civil service rules governing York; and the water department officials by 
echanging of the expiration number being considered suffi- the appointment of its officers and employees 
ant. The number on the address label indicates when sub- Una s ait 2 ; " 
<-ription expires, the last figure indicating the year and the Inder present conditions every period for the election 
one oF two preceding figures eras ia — of the Mayor and Aldermen is a season of fear and ling of lawns may enable New York to worry 
ae = — doubt on the part of employees as to their tenure of of through the next two 


or three years without 
ADVERTISING fice. This produces a demoralization most harmful to : ies WeRSeees 


s : . rater f e; but s ji ort lile to u such 
“Contract”: Rates furnished on application. the public service, and even at other times during his ¥ = i amin is it worth while to run su 
"For Sale”: a3 = — term of office the employee knows that upon a change ® FISK 
“Want: : 240 Want Pages. of administration his retention in office does not depend As a matter of fact it will pay to get the Ten 
Copy for regula., or * Contract,” Advertisements should be on past faithful service; but, on the contrary, is depend Mile River water. New York ought to have wate 
received at least tn days before publication; ‘ For Sale’’ and : 
ations Wanted” Advertisements by Monday, and ent on the ability of some one seeking his place to oust 
al’ and “Situations Open’’ Advertisements by him by means of political influence. 
Wednesday. : 


issue 
we show photographs of the Ten Mile River ta 
ken last week by a member of the 


editorial staff 


The photographs show to any doubting Thoma 
that the water is there; and is a perfectly 


Sim 


ping not only the waste of water but such k 


git 


imate uses as the flushing of streets and sprink 


for uSe in its parks, for its streets, for all who 
wish to put it to proper use and are willing to pay 


saanaieniine SD A man holding office under the above conditions does 
at the New York Post-Office as Second-Class Matter. 
reine meets dneaieaaiiiaatsiiaasateiniailiataiaaasaiattin 


for it. The additional supply which might be re 


; enti t 2 é P er ; i . » 
not have the incentive to that faithful and proper pe ete teams Tam Mile thes, 2 eee at oe 


formance of his duties that would obtain did his tenure 
nitions as a rule are not of much interest to of office depend on his own ability and integrity. It ered by the city to consumers and paid me 
=ineers. They are more concerned with the’ is not in human nature that it should be so, and the meter rates, would repay the entire cost of ob 
ybstance than ‘the wording that describes the public suffers because the officer or employee cannot put taining it in years which must pass before the 
substance. However, even the most practical ‘orth his best efforts. 
if engineers will admit the universal necessity for In the minds of many, civil service implies o1 We have fulfilled our duty in pointing out th 
specifications, and the fundamentals of a speci- includes examinations as a means of selecting beril of the city’s situation and a quick and eas 
fication are the definitions of the terms that make men or candidates to fill vacancies in the public Toad to safety. Had those responsible for New 
it up. Where the meaning is ambiguous, these service. The remarks quoted above relate rather to York’s water supply been wise enough and e1 
terms must be expressly defined, but general use tenure of service during good behavior, regard- ¢rgetic enough to obtain the Ten Mile supp! 
should in time establish fixed meanings which less of changes in administration, rather than to two or three years ago, New York might to-day 
will be accepted whenever the term is used. the method of selection of candidates. Logically, be free from anxiety over water scarcity it 
We are reminded of the fact that such general however, if men are retained on merit they should is not yet too late to remedy past neglect, buf 
ceptance has not been reached in the field of be selected on merit, and selection on merit in- if soon will be. 
nforeed concrete by a recent request from @& volves some method of judging capabilities. Un- 
irrespondent who wanted to know if a structure der American conditions it often if not generally Th I t d ti f W t M t d 
formed by plastering mortar on either side of appears that the selection on merit principle is e introduction © ater eters an 


expanded metal or wire lath could properly be most likely to follow if a system of formal ex- Water and Health Conservation in 

led “reinforced concrete.” Starting originally aminations and ratings is made compulsory; but New York City. 

erely as a method of making light partitions, if we are correctly informed the name and the Had New York City followed the advice of Mr 
his type of construction has been extensively practice of civil service originated in England jonn ' 
developed along many lines, notably in some fair- without formal examinations. 


sized railway stations in the Middle West and Certainly candidates for municipal positions 
n the large barges on the Panama Canal, and jj) the English cities are judged by their pro- 
with the improvement of methods for mechanic- facsional or official records and not by the re- 
ally applying mortar or grout it may be expected > a ia 
ta ‘Shee i. wal : : sults of set examinations. But for some classes accurance of no serious water shortage before th: 
; & much wider application. ‘When com- and grades of municipal service it is required : : 
pleted the units of such a construction consist S ; : introduction of the Catskill water-supply 
; that certificates based on having successfully * Sa : eee 
of a solid walt of concrete mortar with a central cc iets ts eee oe omnis With characteristic engineering thoroughness, 
stiffening web of steel. Can this reasonably be ° ; : ee Mr. 
oNed me public organization, like a chemical society or a 
called “reinforced concrete”? it jati t b nentel 
: : ass s es { a: 
A comprehensive and simple definition of con- een oo ieee —— oe 
crete is “an artificial stone resulting from the “a -_ - al mg le “. . ; 
hardening of a mixture of hydraulic cement, = . ae oor ze - a = — mane — 
iter and an inert aggregate.’ This aggregate — given position in place of party service or party 
ay be minute sand particles or large pudding pen; and ence i 6iiee, to ow oe eth 
stones, but so long as it is completely ‘surrounded long as he renders good service and behaves 
by the hardening cement to form an artificial himself. thorough overhauling, with a meter on every tap, wit 
Stone the result is concrete. To this massive ee eee eiret most thorough inspection practicable, and with pron 
material is added steel in greater or less degree. Three weeks ago we called attention in these ‘"ePalrs ' 
In the original combinations of steel and con- Columns to the availability of the Ten Mile River the needless waste might be zero; yet with the 
crete, the steel was used merely to supply the to supplement the supply from the Croton water best result that can be reasonably expected without do 
tensile deficiencies of the concrete, so the first shed and save New York City from the danger mestic meters ten years hence for in 1910) starting with 
tendency was to h x seat i F a : thorough overhauling and such subsequent managemen 
gs use the term “reinforced con- of a water famine, and urged that immediate as can probably be secured from experience of the 
crete” only when the reinforcement was tensile in steps be taken to divert this stream into the  verage large American city 
character. As the steel] began to be used in com- Croton reservoirs. the “total needless waste’ would be 34 to 53 
pression, both on the compressive sides of beams We made this suggestion purely in the public gals. per capita each day and the “total 


and later as the main section (as in a certain interest, believing that the critical situation sumption” [and waste] 84 to 130 gals. 
type of column) this definite restriction to a ten- 


Catskill aqueduct can be completed 


R. Freeman, given in his report to Comp 
troller Coler in 1900, and adopted the universa 
meter system and other well-established waste 
preventive measures, New York City might have 
plenty of water in its reservoirs to-day and full 


Freeman made some notable studies of water 
waste, from which he concluded that of the 115 
gals. of water per capita being delivered to Man 
hattan in 1900 about one-third was used and 
two-thirds wasted: also (and this showed caution 
as well as thoroughness) he concluded that some 
of the waste was incurable, so that while under 
“ideal conditions,” that is, with 


con 


called for some one with the necessary technical Complete metering alone, Mr. Freeman est 
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mated, would “probably cure only about half the 
waste,” or bring the combined consumption and 
waste down to 75 to 100 gals 

Compared with what Mr. Freeman recom- 
mended, only a few meters have been set during 
the past eleven years and but little overhauling 
ind repair of the distribution system, including 
ervices and old meters, have been done. The 
work just indicated, as also district water-waste 
urveys, has been comparatively scanty and 
spasmodic It has been poorly supported, if not 
ictually opposed, by the city government as a 
whole There have been exceptions as to time 
and to men in power, and all the while, we be- 

eve, the men in the engineering department, 
nd some of the time their immediate superior 
aymen officials, would have liked to have done 
much more than was permitted by the real 
powers that sometimes govern and too frequently 
misgovern New York. Perhaps officials and 
political dictators alike would have gladly done 
more than the unenlightened public opinion of 
the city would have sanctioned; but, outside the 
water engineers, they have given little evidence 
of such a desire and made little attempt to en- 
lighten the public as to the gravity of water- 
waste and the feasibility of reducing it with in- 
jury to no one, 

The crux of the whole matter was sagaciously 
but perhaps over-mildly or over-delicately stated 
by Mr. Freeman, in his 1900 report, as follows 

The real difficulties about saving the water waste, rest 
n human nature and are questions of getting the voters 
to understand the truth of the matter, questions of pub 
li sentiment, politics and good government. _ From 
studies in the result of efforts at waste prevention in 
other large cities and from inquiry made among well 
informed men as to the present sentiments of the New 
York public regarding domestic meters, I am led to be 
lieve that for the immediate future these difficulties are 
insurmountable, and that the hope of a cure for any 
large part of the waste very remote. * * * The real 
o»stacles to re’orm are grounded in human nature and 
not in hydraulic engineering 

That this was a correct diagnosis of the 
situation in 1900 no one will dispute. Events 
have also shown that what was true in 1900 has 
continued to be substantially true ever since 
that is, in New York City, and in the absence 
f earnest, continued and well-directed official 


efforts to create an enlightened public opinion 


for thoroughgoing waste-preventive measures 
fut the New York officials have not done all 
that was read ly possible without appealing to 
or creating adverse public opinion. Had they 
wished, probably they might have done every- 
thing advised by Mr. Freeman short of install- 
ing meters on every tap, and it is probable that 
meter installation and certain that the in- 
spection and repair of existing meters might 
have been far better carried on than appears to 
have been the case. 

In the eleven years since Mr. Freeman wrote 
his report much has been done outside New York 
City to extend the universal meter system. The 
best-known example of meter extension is af- 
forded by Cleveland. High hopes were raised 
of the adoption of modern water-waste prevent- 
ive measures in New York City when Mr. Ed- 
ward W. Bemis, formerly Superintendent of 
Water Works of Cleveland, O., was. brought to 
New York early in 1910 and made Deputy 
Water Commissioner Had Mr. Bemis been 
backed by the officials of New York City as 
heartily and effectively as he was by those of 
Cleveland, there is litthke doubt but what thor- 
oughgoing waste-restrictive measures would now 
be under way in this city; at least in so far as 
State legislation permits. It is also probable 
that legislation might have been secured which 
would have removed all obstacles to the intro- 
duction of meters in New York as rapidly as the 
experienced judgment of Mr. Bemis would seem 
to warrant Furthermore, it is likely that, had 
Mr. Bemis had a free -hand and been continued 
in office, he would by this time have done much 
to enlighten the New York public, as he did the 
Cleveland public, as to the real objects and ad- 
vantages of the use of water meters. 

We do not mean to say that with the forced 
resignation of Mr. Bemis from the New York 
Department of Water Supply waste-restrictive 
measures have been stopped. In fact, a letter 
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from Mr. I. M. de Varona, M. Am. Soc. C. E.. 
Chief Engineer of the Department of Water Sup- 
ply, published in our issue of Feb. 16, 1911, gives 
warrant for the belief that work has been con- 
tinued on much the same lines since the retire- 
ment of Mr. Bemis. 

We are pleased to note that since the imminent 
danger of serious water shortage at last became 
apparent to the officials, an appropriation of 
$100,000 has been made for the employment of 
over 100 inspectors and clerks to conduct an en- 
larged waste-inspection service. This should re- 
sult in an immediate material reduction in water 
waste. We trust that it will be possible to re- 
inforce the house-to-house inspection with com- 
prehensive studies of waste by districts. 

While the extensive house-to-house inspection, 
which we understand is proposed, is compara- 
tively necessary under existing circumstances, 
every experienced water-works man well knows 
that at best house-to-house inspection is but a 
temporary preventive of waste, and that even 
though it be repeated at frequent intervals large 
amounts of waste will result between inspections. 
In fact, even a daily inspection would hardly 
serve to prevent extensive water waste. The 
best water-waste inspector is a water meter, be- 
cause it is “always on the job.” 

While the complete metering of so large a city 
as New York would take a number of years, 
experience shows that in a practically unmetered 
city, such as’ New York, the judicious extension 
of the meter system may bring any material 
reduction in water waste in a short time, which 
will increase with the steady addition of meters. 

It is sincerely to be hoped that the New York 
Department of Water Supply will receive such 
official backing in the way of appropriations and 
general support and encouragement as will en- 
able it to make speedy material additions to the 
relatively small number of water meters now in 
service. When reservoirs are being rapidly de- 
pleted and no rain is in sight, even slight imme 
diate reductions of water waste are of great 
value. With the possibilities of a shortage of 
water from the Croton drainage area for sev- 
eral years to come, there is a possibility of doing 
much to prevent serious water shortage by an 
installation of water meters during the next two 
or three vears. 

Even after the introduction of the Catskill 
water, it will be highly desirable to have a large 
percentage, if not all, of the water consumers in 
the city metered. The population is increasing 
by leaps and bounds, and it does not take a long 
look ahead to see a possible shortage even ip 
the Catskill supply. It should be remembered 
that the additional supply from the Croton 
drainage area made possible by the building of 
the new aqueduct and additional reservoirs was 
at times dangerously near exhaustion, long before 
the construction of the Catskill works was be- 
gun Besides this, account should be taken of 
the fact that the only fair way .to sell water is 
by meter measurement, and particular atten- 
tion should be given to the desirability of es- 
tablishing filtration works for both the Croton 
and the Catskill supplies at the earliest possible 
date. 

As to meters heing the only fair means of ap- 
portioning the increasingly heavy cost of mu- 
nicipal water-supplies, we quote, a few lines 
further on, two editorial paragraphs from “The 
Sun” (New York). These paragraphs were 
printed alongside a letter from Mr. Clemens 
Herschel, M. Am. Soc. C. E., citing some of the 
many arguments in favor of installing meters 
in New York. “The Sun” said (italics are Mr. 
Herschel’s): 

WATER SPENDTHRIFTS. 


Should the measures already adopted by the city au- 
thorities to reduce the waste of water in Manhattan and 
The Bronx not bring the total consumed down to rea- 
sonable figures, meters may be installed throughout the 
two boroughs. The mere threat of this should result in 
the immediate repair of all the leaky fixtures now 
uselessly draining the reservoirs and giving to the 
overworked word ‘“‘famine’’ a significance it has never 
had hereabouts. F 

It is not the possibility of being obliged for a year 
or two to pay for all the water taken from the mains 
that would frighten the proprietors of dripping faucets 
and unsealable tanks, hut the fact that were. meters 
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once adopted by the Departme w 7 
would never be removed. For wd - water 

to let plumbing go to pieces and wate 

‘han to keep packed taps and tan} . ti 

been more water than could be ‘used nd 

of any plan that would enforce ordin, : 

its use has been regarded as an im; ‘ 

were the system of charg ng for he 
once put into operation its virtues .« \" 

ducer would so endear it to the mat ager t 
finances that it would never be ee 
the real estate owners of New 
obliged to pay for what they got 


Mr. Herschel appears to think 
going remarks are in Opposition to 
haps they were so intended, but w} 
of the editorial quoted, it strikes 
one of the strongest arguments in fa 
meters we have ever seen 
reinforcement by the following 
to this journal by Mr. Hersche] 
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York cou: 


Ey en so 


Water meters are merely instrumer 
each water consumer to pay an equita | 
proportion of the total cost of suppl; ; 
with water. There is no ‘threat’ invo 
ing of a meter. except to a wrong d er 
of meters should be welcomed by a! 

In New York it has always been opng ’ 
leased premises, especially ‘of teneme: 
sibly also of apartment houses. 
owners of such houses have no contr 
of water wasted on their premises by 

But the cure is a simple and a hom: 
put in more meters, until each on: 
home to him. 


or 


OI pic 0s main 


Before we close, we feel const 
tion one other phase of the 
Many people who have never 
subject honestly believe that 
dwellings unfavorably affect th, 

Dismissing as too absurd for <e) 
such statements as that mete: 


place for disease germs or tht 

deleterious effect upon the qualit i 
passing through them, brief 
be given to the only seeming!) 
really fallacious, reason again ers a 
to be based on health-considerat \} 
only reason for reverting to t! 

often disproved argument is that : Ss 


less well-to-do would not uss 
cleanliness and health. 

The household water bills 
of metered consumers in scor \ 
cities, both large and small, s! 
do not keep people from using 
ties more than ample for purposs 
and convenience. In fact, the al rsa 
“minimum charge” to any and 
water consumers covers a quantity 
cient for the needs of an ordinar 
Moreover, wherever more than on Numbing 
fixture is used, the ordinary sched 
rate is generally more than the min 


a personage than Mayor Gaynor report 

having recently expressed st g 

metering private consumers N 

because, through a desire t | 
j 
i 


rate, thus permitting an alternative betwee! 
still more liberal use of water thar 
by the minimum rate and an actual! saving 


water bills. 

This fact deserves emphasis: The objert 
water meters is not to curtail USE but to red 
WASTE of water, and to apportion wat 
justly between water consumers. While this is 
known to engineers and also to expr! 
yater-works officials who are not engi! 
not yet understood by the general pu!) 
city officials who have not yet made a 
water-works administration. 

Those who talk about water meters Peis 
prejudical to health should bear in mind that 1! 
helping to reduce water-waste to a minimum | 
contribute materially to the financial po 
ties of securing a more healthful wate! 
free from possible disease germs. If an) 
cities are so fortunate as to have a wa 
ply beyond improvement as to quality, ther 
remain many other sanitary betterments 
carried out which would return high }) 
ages as public-health = inve stments, W 
water-waste does no one any good. 

There are some who believe that New 
should have built works to purify the Croton 
ply long before this and that the Catskill 
ply should be puyified when introduced. Cart 


ceed 
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more or less complete plans for puri- 
ter from each source have already 


SS nd wisely But the real question of 
not the purification of existing or of 


~ supplies, nor the effect of water me- 


ilth, but what can be done to con- 
to supplement the existing sources of 
ring the present period of depleted 

Croton drainage area and danger 


the 
ne until the Catskill water can be 
extension and perfec- 


fami 
To this end the 
meter system, house-to-house and dis- 
and all other means of waste re- 
pursued unremittingly: first 
y0ssible water 


tion, 
should be 
rency measures to avert a [| 
; ie second, aS a part of a rational per- 
in the interest of economy, @& fair 

‘f water charges and the conserv1i- 
water and health—our two greatest 


cy 


irces. 


re 
ctrolytic Disintegration of a Rein- 
forced-Concrete Building. 


vue general apprehensions of many en- 
out the integrity of steel buried in con- 
vhich we have previously voiced (Eng. 
24 1908, p. 718), have become defin- 
case of the packing house 
P. Brown elsewhere in 


realized in the 
I i by Mr. Harold 
. “Now that a specific instance of these 
troubles has appeared, and a logical, 

tory explanation of the cause in th’s case 
unique combination of 
readers exclaim, 


ind in a not-at-all 


onditions, many will 
this trouble should have been expected!” 
thus accusing the owners, the builders or 
designers of the building, it should be re- 
mbered that the dangers of electrolytic dam- 
inforeed concrete were noted by the late 
<nudson in 1807—not until after the erec- 
the particular building now in trouble. 
his packing house, the ordinary operations 
ed on cause the air to become heavily laden 


Pore 


th acid-charged vapors which condense on the 
walls and ceilings and on any cold metal ex- 
posed. The electric-lighting circuits carry direct 
current at 110 volts and are run in iron conduits, 


uneoncealed and held in place with bolts and 
<ovkets bearing on the reinforcing steel. What 
happened we may picture thus: the condensed 


vapors soaked the concrete and collected on and 
nside the conduits; the insulation of a negative 
wire or connection at one point and of a positive 
wire at some other point broke down, with the 
sult that leakage current flowed from a nega- 
ve wire to the reinforcement, through the con- 
o other reinforcement and then to the 
inded positive wire, with resultant corrosion 

d disintegration wherever the current left the 

for the concrete. This action in the five 

irs of the building’s life has been insidious and 

imulative, and the damage now appears serious 
ind widespread. 

In spite of the evident breakdown of the struc- 
tural units in the building in question its struc- 
tural inefficiency to-day is not at all marked. 
For some reason, possibly because of the greater 
quantity of rods in the middle of the beams, the 
cracking is more pronounced there, and the total 
destruction of bonds extends apparently for only 
about 30% of the total span on each side of the 
center. There is, accordingly, a considerable 
ength of beam near the supports where the bond 
Ss not visibly affected. This area, the area of 
reatest bonding stress, is sufficient to prevent 

rods pulling from their grips to the total 
tion of the beams and of the building. 
What is more, the worst-affected beams in the 
building when tested did not show excessive de- 
flection under a load 25% in excess of the de- 
signed load. Unfortunately, the details of the 
reinforcement are not as clear as they might be, 
but the proved strength of the tested beams is 
evidence of integrity of material and possibly of 
a surplus of original strength. 

Because this building has not completely failed, 
we should not forget the insidious dangers of 
electrolytic corrosion of the steel, and consequent 
lecomposition of the concrete in a reinforced- 
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concrete structure under unfavorable conditions 
which we may recognize if warned From the 
very nature of the structural failure—a gradual! 


oxidation of the steel rods and a demand of the 
oxide for more room until the 
crete cannot withstand the 
posed—there is no structural warning of impend 
ing failure until cracks in the concrete 
necessary bond between the 
broken. By that time the chances are 
other parts of the structure are affected by the 


surrounding con 


bursting stress im 
show th 
two materials to be 


that many 


electrolytic action and that they are at or near 
the point of incipient cracking, which may d 

velop under excess load or effect of time and 
slow chemical changes. This absence of any 
warning from the building itself makes all the 


more necessary the primary precautions against 


the occurrence of any electrolytic action in such 
a building. It makes. highly 

scrutiny of other reinforced-« 
unfavorable 


advisable a careful 


oncrete structures 


to see if the conditions may exist 


even in the absence of any evidence of d'sinte- 
gration itself. 

As a result of the publication of 
about the packing 
be, doubtless, no small 


these details 


house in question, there w 


anxiety in the minds of 


owners and designers of — reinforced-concret« 
structures as to the presence or absence of ele 
trolytic corrosion in the'r own properties A 
careful scrutiny by every designer and owner 


is to be generally recommended, but there is no 


oceasion for a panic or a campaign against the 


use of reinforced concrete, any more than against 
the electric light or street 


Fortunately, 


railway 


Since the warning was first 


years ago, considerable pract'cal 


information has been accumulated on these elec 


sounded several 


trolytic actions, so that we can recognize at least 
many of the 
to prevent such 
in prevention 
pairs afterwards. 


which must be observed 
The 


rather 


conditions 


damage best remedies lic 


before damage, than in re 


In our previous discussions on 


this subject, we have pointed out that danger 
lay in permitting leakage currents to reach the 
concrete. The remedies then suggested—the re 
moval of possible electrical contacts and isola 
tion of ground waters—suggest the conditions 
Which have been found to exist in the building 


under discussion. should re 
express the same ideas by saying that possibility 
of random voltages is to be 
the effect of all 


about a 


To-day, perhaps, we 
eliminated and 
sorts of moisture in and 
carefully 
work demands the em 
ployment of a skilled electrical engineer, for we 
should no more expect a structural designer to 
be able to scrutinize the electrical conditions than 
a layman would expect a horse-doctor 


fully to treat nervous prostration. 


building is to be analyzed 


Of course, much of this 


success 


In the case under discussion, there was a con- 
currence of unfavorable conditions, such as (1) 
the use of direct-current circuits in unsealed con- 
duits fastened to the reinforcing steel, and (2) 
the excessive condensation of acid-laden vapors 
which penetrated the This 
much-abused electric-railway current 
solved from responsibility. In other cases, how- 
ever, it is not to be assumed that there cannot be 
stray currents from some railway track. 

Where such troubles exist as were 
found in this packing house, it was only to have 
been expected that there should have been also 
noticeable troubles from dim lamps and blown 
fuses. Inquiry shows that such troubles did 
exist, but their significance was not realized in 
the absence of certain switchboard 
of grounded circuits. Had the designer under- 
stood that the extreme moisture conditions were 
to exist, a water-tight marine installation of the 
electric circuits, not hung from the reinforce 
ment, should have been provided, and the proba- 
bility is that the present trouble would not hav« 
taken place. The possibilities of better ventila- 
tion seem to have been neglected by the 
owners after occupation. 

So far as present knowledge and expectation 
g0, where chance contacts with alternating-cur- 
rent voltages are possible, the danger in similar 
buildings lies rather in damage to the alternating- 
current system than to the réinforced-concrete 
structure, as shown in the typical experiments 


~ 


time the 
was ab 


conduits. 


electrical 


indications 


also 





described in th issue Repe edly ilternating 

irrent has bee assed through reinforced n 
crete specimens many cs without de 
of corrosion v lisintegr mn th irrent 
strength being ten times or more that valu 
Which with direct current would disrupt the cor 
rete it 1 Week Ney } s i yun 
he in nplete s of ir kt edg fa if 
hese actions, good engineering pract 
dictats that chance random 
allernating-current reuits should be prevented 
The question mes t mind, of course f 
trouble was in one way due to lensed ‘ 
Why not prevent the entrance of the pors 
the concrete is well as Into the electr clr 
That indoubtedly could profitably have eel 
lone in this case It is me 
n this connectior that it w 
sufficient to use wha allied a riper i 
merete mixture for the building or for a plast 
coating An examination of the typical experi 
ments discussed elsewhere in thi ssue show 
that the electrical conductivit f neat-cemer 
specimens, dry and wet, decreases nh Approx 
mately the ame ratio a dove he resistance 
iry and wet concret specimens generally; tha 
is, In spite of the small percentage of voids whi 
prevents the ippreciabl eepage f “\ 
through, sufficient moisture permeate th 

in impervious mixture to make t a good 
conductor, compared with it condition dried 
Where condensation of vapors on wall tnd cell 
ings has to be mtended vith, and vhere rel 
mndensation may lead to th lamage shown 
this particular ciuse t s necessary to g { 
strictly waterproof covering, that . & Water 
repellent membrane i pair th iting 
It is necessary ilso, periodically t I alt 
otherwise renew the repellent surface 
— ——_— 
LETTERS TO THE EDITOR. 
Photography for the Engineer. 

Sir The writer has read with muet nterest ea 
tiele by Mr. S. L. Jeffrey dealing with Photography 
for the Engineer n your l¢ f April 6, and the 
letter of Mr Durham your ‘ of May 11 ind 
has filed both of these nteresting paper oO refers 

It appears, however o be the fact that both pay 
leave something to be desired, be-ause they glact 
define exactly what they have n view Mr Durham 
is dealing with photography chiefly a ul I lenta 
addition to an engineer's regular dutie i Mr 
Jeffrey evidently means it to be a regula yr systemat 
record of work In progres For municipal engines 
for chief engineers of operating railroad and for man 
of the large corporatio in outfit such as Mr. Jeffre 
suggests is not at all impracticable: for the mere 


lental use of the field engineer on constructior 


would, of course, be entirely impracticable 

There is no record so reliable Oo unquestionable a i 
series of photographs taken at regular interval or at 
regular interva) upplemented by view on pecia 
occasions, provided these photographs bear serial num 
bers and dates on the negative ind are filed systemat 
cally This record can readily be secured, as the 
dental work of an engineer with a very mj outfi 
or on a much more elaborat ale by regularly a 
ing the photographic work to an employee or by 
ploying an official photographer 

A number of the large corporations do appoint a lo 
photographer to such dutle and when the ri¢cht kind 
of man ts avallable in th ipacity, the writer belleves 
it to be an excellent thing to do, with a higher ge 
average of excellence in the photograph record 

The outfit used by one of the most efficient of thee 
official photographers is worth noting He irries a 


S » 10 camera with long bellows, equipped with a co 
vertible Protar lens With such lens he in use either 
the front ombination, the rear combination or the 
doublet, with corresponding differences in the zes of 
the pictures as shown on the ground glass With 
little adjustment of position therefor« he can nearly 


always ‘‘cover the pl: 
take He supplements this wth an extreme wide-anegl 
which will ‘‘take 
outfit, with its 
flash-light 
for transportation, 
to $500 It is 
that of the Graph 
supplemented by the wide-angle lens 
The which this official 
turps are all 8 « JO ins. in 
lmen with a 





with the view he wishes to 
lens, 
This 
and a 


anything.’ 
tripod, its complement of 
properly packed up 
welghs 40 or ™ Ibs. and costs $44) 


equipment a 


plates 
plate 


equipment when 


aimost exactly the ame 


Eastman Cycle amera, size 8 10 


photographs 


photographer re 


size, are all mounted on 


1%-in. margin for binding and every pi 
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ture bears a serial number and a date. All views are 
taken with the '10-in. dimension horizontal. 

For the incidental use of an engineer, the writer quite 
agrees with Mr. Durham in approving the 3-A, special 
kodak An engineer in the field should use films, and 
the 3-A size is as large as a film camera should be 
This camera complete, with a case and tripod, and sup- 
plemented with a tank-developer outfit, film album. 
printing frames, etc., would cost about $80 As the 
user becomes skillful, it will yield a very high average 
of result 

The tank-developer outfit is so simple and so good 
that there is no reason why a. field engineer should 
not use it, and also no reason why he should not make 
blue prints at least from his negatives as fast as he 
makes them Whenever the engineer can afford to buy 
a 3-A Graflex camera with Protar Lens, he should do 
so. This camera only weighs about 4 Ibs. and will, of 
course, record fewer failures, than the other camera. 

In all photography by engineers there are three rules 
that must be observed if good results are to be assured 
These are as follows: : 

(1) Whatever camera you buy be sure to get a suila- 
ble tripod with it, and use the camera with the tripod 
whenever it is practicable to do so 

(2) Always use the smallest aperture (with corre- 
sponding increase in time) that the circumstances will 
permit 

(3) Always time your exposures to some regular 
schedule and do not vary from this schedule until ex- 
perience shows it to be desirable 

The accompanying exposure table gives excellent gen- 
eral results 

The directions stated above may seem to indicate that 
the writer agrees with Mr. Jeffrey that a fast lens is 
not desirable On the contrary however, an engineer's 
camera should be equipped with the fastest lens it can 
use The speed is there when it is needed, and there 
are many occasions when these big fast lenses which 
are able to give good definition when wide open, are 
invaluable But, as indicated above, the small aperture 
and relatively slow speed should always be used when 
practicable, because the smaller the aperture the sharper 
the definition and the greater the depth of the focus 
The writer uses extra fast films so as to be able to take 
snap shots with smaller apertures 

A regular series of photographs has been mentioned 
above as an invaluable record of facts. It is extremely 
valuable in case of disputes It is good evidence in 
court, and it is much better as an exhibit, in a court 
case, than a plan For instance, suppose there was a 
dispute between the engineer and the contractor over 
the classification of material in a cut. Is it not highly 
probable that the photographs would settle the question? 

Yours truly, 
F. H. Lewis, M. Am. Soc. C. E. 

Consulting Engineer, Birmingham, Ala., May 16, 19t1 


EXPOSURE TABLES (BAUSCH & LOMB OPTICAL 
coO., FROM BRITISH JOURNAL PHOTOGRAPHIC 
ALMANAC), 


The following table, based on that of Burton, gives a 
rough idea of the exposures for various subjects and 
diaphragms under the following conditions: (a) Best 
lighting; midday sunshine in May, June and July; (b) 
With the most rapid commercial plates. See below for 
factors applying to other conditions. 
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F:4 2 . 250 5 600 */190 1/9 */s 

F 4.5 1/900 1/400 */ 100 1/15 /4 

F:5.6 1/190 1/950 oe 1/64 (30 if 

F:6.3 1/100 1/00 */ 1000 '/ 50 8 1/3 

P:7 1/a9 1/150 */s00 /40 1/q */s 

F:8 1/as 1/120 1/e00 */30 1/5 ‘/ 

F “IL 1/30 1/e0 1/00 "/15 wh 1 

F:16 I/is a /30 1/150 1/, 1 2 

F322 1/9 1/is "/s0 /, 2 4 

F E ‘ 1/ t so 1 2 4 8 

Fi45 Ie af 1/9 1 8 16 

F:64 1 1/9 1/10 2 16 30 


In weather other than bright sunshine the above ex 
posures are multiplied as follows: 

(Bright diffused light, the sun behind a cloud) x 1% 
(Light clouds over whole sky, but light able to cast a 
visible shadow) x 2 (Heavy clouds over whole sky, 
absence of distinct shadows) x 3. (Very dull, whole sky 
overed by still heavier clouds) x 4 to 5. 


o> --—-——_—-— 


Sir: I have been much Interested in some of the 
suggestions in recent articles regarding the use of the 
camera by engineers. The camera is a fine servant but 
the tendency of too many is to become slaves of the 
fad Photography will consume all of one’s time unless 
much of the detail is left to others. My practice is to 
leave all of it to others except making the exposure 
My camera is a 3% x 4%-in. roll-film pocket camera, 
with a good lens and scale focus. I have tried larger 
plate cameras, but found that their disadvantages far 
outweighed their advantages. My pictures are made for 
notes; some have hever been printed as the negative in 
he file is sufficient I endeavor to reduce my photo- 
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graphic work to a minimum and if it was possible to get 
another to see the features I desired I would cheerfully 
send the camera out by proxy. Printing and developing, 
except in emergencies, can be obtained very cheaply and 
quickly. I therefore look on this part of the process as 
a waste of time. In fact, if I had to devote myself to 
these portions of the work, I would stop taking photo- 
graphs I have found the camerd which I use plenty 
large enough, as the prints can be enlarged if necessary. 
The negatives, filed in a card index drawer, do not 
break in moving around and are light. As I am not 
taking photographs for the fun I can get out of it, I 
would use a smaller and lighter camera were I to do it 
over again. I would like one I could carry in a pocket 
without its forever making me aware that I had it. 
Very truly yours, 
A. D. Williams. 
4106 Perkins Ave., Cleveland, Ohio, May 21, 1911. 








Locomotive Truck Swing; Exact Formulas. 

Sir: Engineering News of May 11, 1911, gives the 
derivation of the formulas for the correct length of 
radius-bar, and for the approximate swing of locomotive 
trucks on curves. It may prove interesting to the read- 
ers of this paper to examine the derivations of formulas 
for the exact swing of the four-wheeled and pony trucks. 

The above-mentioned approximate formula for truck 
swing is sufficiently accurate for ordinary cases, but 
when dealing with very sharp curves, such as are to 
be found in logging camps, quarries, etc., the error be- 
comes very conspicuous. In such cases it is necessary 
to employ a more exact method. The following methods 
will prove correct for all cases: 


SWING OF FOUR-WHEELED TRUCK.—Let: 
A = length of. rigid wheel-base. 
RB = distance from center of front drivers to center-pin 
of truck when engine is on a straight track. 
S = one-half the total swing of the truck. 
R = radius of curve of track, 
all dimensions to be expressed in terms of the same de 
nomination. 
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o” 
Fig. 1. 


Since a four-wheeled truck swings directly toward the 
center of the curve, the line d e, Fig. 1, will represent 
the amount of swing of the truck from its central posi- 
tion. Draw tangent eg. 

The tangent eg is a mean proportional between the 
whole secant he and the portion ke without the circle, 
also between (oe + R) and de. 


ég =hexke= (2R + de) x de, or 
(A + B) B= (2R+8)8 
&@+2RB8 = (4 +8) 8B 
Completing the quadratic equation 
82+2RS +R = (4+B)B+R 


sccnieiendniaae i aeabiii 
S+R=y R* + B (A + B) 
¢tnaansiinciatiaas 
S= JV R*+B(A+B)—R 
SWING OF PONY TRUCK.—Let: 
A = length of rigid wheel-base. 
B = distance from center of front drivers to center 
pin of truck when engine is on straight track. 
a = distance from center of front drivers to radius- 
bar pin. 
b = length of radius bar. 
S = one-half the total swing of truck, 


all dimensions to be expressed in terms of the same de- 
nomination. 





Fig. 2. 


The following proof is applicable only to the case 
where the length of the radius bar b corresponds to the 
(A+B)B 


-——. Referring 
A+2B 


value given by the expression b = 





to Fig. 2, 








d=%y 4 R?— 4: and « 
By trigonometry 2 
sin (6 — w) = sin 6 COB w COB ® ai 
d—Ss d R c b 
or, ——— = — x - 
R r ’ r ’ 
d—s dR—cb 
or, ——— —_—— 
R r2 
or, dr? — S§ r? — qd R?2 be R 
dr?>—dR*ibeR 
or, S = — —_—— 
r? 
d (r? — R2) 4 be R 
or, S = —— ———_——- 
r 
but 7? — R? = b? ana 
r? = B+ R? 
adt?+ber 
s=— —- 
b? + R? 
S may be taken either as the lateral d 


the center of the truck with referenc: 
of engine, or as the displacement of 
reference to the center line of truck. 
two arrows in Fig. 2 


t 
to 


the 


a 


Baldw'n Locomotive Works, Philad i 
15, 1911. 
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The Peril of Water Famine in New Yor! 
Approval of the Ten Mile River So; 


Sir: I congratulate you upon your 
practical suggestion for a temporary 
New York City from Ten Mile River 
editorial of last week concerning the | 
ing State boundaries, in which you pe 
loss suffered by the City of New York 
itself to be frightened away from tha 
supply, by all meins the best not 
but for permanent use. 

What the City needs now in relatio; 
supply is exactly what it needed when : 
was reached, namely, a resolute actio; 
legal profession and the courts can ff 
law and in equity a way to meet an 
sity. 

The City is now drifting impoten:!, 
mere insurance against which justif 
penditure, even should the propo 
never be used at all. The Croton + 
of 21 years, in the past, during whic 
flow of the stream has fallen below 
day, it has recovered only three tim: 
tember, once in October, four times 
times in December, seven times in Janu 
February or later. It will be seen, 
chances are about one in seven that ré 
by Sept. 15, and there is an even chance 
not get relief until December. Four inches : 
month during the next three months, wou 
orate. The earth would absorb about six 
consequently we must have eighteen 
can hope for any recovery in the depleted reser 
is plain that we have an extremely smal! char 
it. I cannot think that those responsible hi 
quate conception of what it would mean fo 
be out of water. even one week. 

Having assisted the late William E. Wort! 
investigated the Ten Mile River for the Aquedu 
mission, I can appreciate the excellence of you 
tion from an engineering standpoint. I am a! 
mafn with your contentions as to the legal! asp: 
without claiming to be an authority on these gu 
believe that the broader aspects may be advantas 


ul 
4 


aw 


discussed by iaymen and especially by engineers who 4 


brought so frequently into contact with the W 
fecting riparian rights. 

There is some force perhaps, in your laying 
upon too close adherence to ancient laws of 
rights, but the main difficulties arise from quite diff 
causes. Most intolerable of all are the county line 
riers within the State of New York, erected by 
In the name of common sense and common huma 
should be possible to repeal these, but if not re} 
they are even more insurmountable than the int: 
difficulties. 

Another kind of barrier is that created by stat 
the State of New Jersey, not in the interest of 
contravention of ordinary constitutional and « 
law property rights. Do not think that these are i! 
by any legitimate property interest or that they 
response to any intelligent popular demand. Citize: 
that State who know anything about the subject be) 
what they have been told by two or three rather y: 
journals, know that this is not a conservation mea 
in the public interest, but is inspired by a few who 


lieve it will serve their own ambitions or still more so: 


personal interests. 


The third class of legal obstacles to which your 


marks unquestionatyy do refer, is, in my opinion, 
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e of. In the Byram River case, although 


,wners in Connecticut might have been 
tled to an injunction, the court refused 
were compelled to accept compensation 
in which the courts have refused 
of water-works and sewers are 


“ners 
tances 


yperation 


utional provision that private property shall 
for public use without compensation, is 
wise and just. Even a logical socialist would 
such property taken unless all is 
by the public. Neither would the English 
pounding flood waters help much. Many 
ae profitably using as much as 80 or 90% 
flow of fluctuating streams. No City would 
allow compensation water to run from its 
ven to the extent of half the average flow 
isiness to condemn and pay for the riparian 
the right of eminent domain is ample to 
unreasonable use of such property rights 
Such abuses as have grown up have not 
ancient principles and rules, but from 

ation of the same. 
times our courts may be too much bound 
the recent trust decisions of the Supreme 
right or wrong, are sufficient to show 
in the light of modern experience, may 
inst both umreasonable statutes and pre 
New conditions still make new law. Common 
the offspring of Saxon customs, has 
England immense possibilities for development 
wide range of evolution, and aided by equity, 
much more virility and adaptability than 


ve some 


a 


e 





iW 
of the individual against the State was rec 
be possible at the very dawn of English law 
of this germ grew potent possibilities, in the 
law, to cure all such misuse of private property 
as the lawyers seem to have feared might oc 
Ten Mile River matter, and probably even such 
the Sherman statute law has been impotent to 
the matter of trusts and monopolies. 
ed a public necessity, the State lines should be 
er to the application of common law and equity 
and I cannot believe that they are. Long 
ef Justice Vaughan said ‘“‘Equity is a universal 
d there can be no precedent in it.” 
return to the engineering aspects of the case, | 
means believe that the importance of the Ten Mile 
er development is confined solely to this emergency 
he present year. The novelty, and the imminent 
nger of serious difficulties occurring in the Storm 
deep tunnel crossing of the Hudson, makes it, in 
judgment, impossible to predict with any reasonable 
ertainty the time necessary to bring Catskill water to 
Croton Lake I believe that many engineers feel exactly 
you do as to this matter, and there is no question 

out the truth of your statement that the taking o/ 
fen Mile River would have effected a saving of between 

1 one hundred million dollars, the larger amoun 
g the one nearer the truth. 

For my part, I thank you for your frank expressions 
rning this subject, and hope that your warning 
not fall upon deaf ears, although I fear it may 

Cc. C. Vermeule 

roadway, New York, June 5, 1911 





Kennedy’s Laws of Silting. 


S In your issue of May 18, 1911, p. 587, in the 
icle by Mr. A. B, Segur, entitled ‘‘Notes on Three 
Irrigation Projects in the Punjab, India,’’ we find ref- 
erence to Kennedy’s laws of silting. With our rather 
limited reference facilities we have been unable to 
heck up the formula cited. We should very much ap- 
preciate reference to published data covering Kennedy's 
law, or, in leu of the same, a statement as to the 
units or value used for the different factors in the 
equation and an explanation as to the relation between 
Vo and p, it being stated that Vo equals the critical 
velocity or the velocity of no silt, or no scour, and that 
p equals the silt carried at velocity Vo, which is the 
velocity of no silt. 


irt 


Southern Power Co., 


> 


C. A. Mees, Designing Engineer 
harlotte, N. C., May 23, 1911. 

nnedy’s Laws of silting were advanced by 

G. Kennedy, at that time an Executive 
Engineer in the Public Works Department of 
india in a paper entitled “The Prevention of 
Silting in Irrigation Canals,” published in the 
Minutes of Proceedings of the Institution of Civil 
Engineers, v. 119, 1894-95, p. 281 [Paper No. 
2826]. The theories and conclusions there stated 
were the result of a series of observations made 
by the author at 30 different sites in India 
over 90 miles of. irrigation canals, of various 
section, velocity and silt carrying capacity. He 
found that there is what he calls a “critical ve- 
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locity” in any stream at which all silt already in 
suspension is carried without further deposition 
and at which also no further silt is scoured from 
the sides or bottom This velocity, according to 
the observations, varies only with the depth of 
the stream according to the formula 


J ca™ 
where Vo critical velocity, sec.-ft 
d = depth of stream, ft 
c) coefficients varying with the regimen 
mJ of the stream 


For the canals under observation this formula 
becomes 
Vo = 0.84 d°:* 
m is constant for all Kinds of channel, but e 


varies as follows: 





Light sandy silt O.S2 
Coarser light sandy silt 0.90 
Sandy loam 0.99 
Coarse silt 1.07 
Further he found that when 
J any velocity. 
ar the amount of silt carried at } 
p the amount of silt carried at J 
V \5 
then I r/ ) 
\ Was 


From this he deduced that knowing the amount 
of silt carried by the canal under its critical 
velocity, the amount of silt which would be de 
posited under any other velocity would be 


/ V\5/, 
p—xr=p}l -(—} 
Ve 


If (p ©) is found to be a minus quantity the 
formula gives the amount of scour. 

It will be noted that this does not give any 
relation between velocity and silt carrying ca 
pacity, which is a matter of observation in each 
particular case. The formula is of value in de 
termining the amount of silt which will be de 
posited or scoured or in designing the proper 
sized laterals or branch canals, taking off from 
canals of Known velocity and silt-carrying ca- 
pacity.—Ed.] 


— + 


Kutter’s Formula Values for Rock Channels; 
Umatilla River Gagings. 


Sir: Relative to the inquiry of R. Mugnier in Eng 
neering News of April 20, #11, concerning the proper 
va'ue of m in Kutter’s formula in rock cuts: 

While I was in charge of the work of the water re 
sou-ce branch of United States Geological Survey, Colum- 
bia River District, | made some measurements at the 
gaging station on Umatilla River near Umatilla, Oregon, 
to determine the changes in slope and the values of n 
for different stages of the stream. Four measurement 
were made during a flood, the results of which are 
given in Table I 

The bed of the river is in solid basalt rock. The ve 
locities are always swift enough to prevent the deposit 
of silt or sand The rocks are water-worn, but quite 
rough; there are no sharp corners or jagged edges. The 
roughness of the bed and banks would probably compare 
with an old cobble pavement somewhat the worse for 
wear and dsplacement of stones. 

The slopes were determined by gages placed in stilling 
boxes 1,025 ft. apart. Measurements were made near 
the lower gage, from a cable which spans the river. 
Within the banks the character of the material on which 
the water flows is practically the same for all stages 
During the time of making the measurements the river 
was falling slowly; the discharges in Table I., measured 
by current meter, are probably somewhat less than would 
obtain if the stage at each measurement had been 


TABLE I.—GAGINGS OF UMATILLA 
Gage height, ft. 








Date, r —_ Area, 
1908. Beg. End. Mean. sq. ft. 
March 17...... [a 7.92 8.03 1,070 
Se) ee eee 7.75 7.57 7.66 1,000 
MN Bas cadens sss: Re 7.20 7.28 919 
Meee We. c ec. ED 6.10 6.15 710 


<< 


able Th va the ope are the mean valu 
ead from a v by plotting t? ial diff 
ences of ga heigz oO ved at freque ervals f 
early n M 7% i v 
March 18 

ave prepare Table I ron I lischarge curve 
which has been developed at is statio using the ry 
»btained in the same manne ut th and at other time 
The values of nm therefore ore nearly represent stable 
discharge tha tho ive rable 

The value of nm is » vary fro O=:.0O285 to OO84 

i range of tage o ’ rt wa somewhat of a 
irpyise to 1 I i va versely as the hy 
traul radiu 

rhese results tnd cate hat Kutt formula in only 
be used for approximate result f we admit tha he 
vaue of vn is influenced by the onditions tha 
roughness ef th bed ver which the water flow he 
formula of course becomes less usefu For rough jagged 
rocks, as would obtain in a newly excavated rock cut, a 
oefficient of nm not les than 0O.O35 hould 
opinion e used 

Very truly you 

ms Steve 

tO Spalding Bidg., Portland, Ore, May 24, 1911 
sinners 

Irrigation Administration in the Punjab. 

Sir \ ontributor on the ime ubject, I read 
wth great erest the paper of Mr. A. B. Segur on the 
Punjab Cana Engineering News, May 18, 1911 
SO 

rhe statemen neerning the original proposa o ta 
the Sutlej River for the supply o the Lower Kar 
Doab Canal is quite new to me and is most interesting 
as it shows that the surplus water in this great rive 

being reserved for a new canal ystem which some 
day ; to irrigate part of Rajputana Thi latter 

yuntry however, not a State but a ongery o 
tates The impression to b athered from Mr. Segur 
remarks is that the Government of India impose on them 


elves a self-denying ordinance whereby they hand over 
the water of the Sutlej to a reign ate Th 


not actually the case Rajputana in integral pa 





of India under the same Governor General, although the 


native states are granted 1 ” ind are 

fered with except in cases of gro oppression or m 
conduct, when the paramou power exercises its right 
The Government would ynstru and operate a canal 
of this description, as the native administration would 
be incapable of doing this effectively, and the cost would 
be refunded by the state benefited who would collect 
their own revenue, unl also this were done by the 
canal admin stration There are everal existing cases 


where canals run into and irrigate native states to their 


very great benefit 
W. G. Bligh 
May 23, 1911 


44 Dupor St Toronto, Ont 





A Short Cut in Estimating Weights of Material. 


Sir: In estimating quantities of structura! material ii 


is convenient to take advantage of the simple relation 
that, with wrought iron at 480 Ibs. per cu. ft., a bar 1 in 
square and 1 yd. long weighs 10 Ibs The solution of the 
problem in your issue of April 27, p. 517, would then be 
10 
—x & x & «x 2 45 T5O 
3 
For a different metal, a correctio act ni 
5 
luded in the statement, as for cast iron at 4% 
16 
49 
per cu. ft., or for stee] at 400 Ibs. per cu. ft 
48 


Sometimes the correction preferably made by u x 


a percentage factor in the footing 


For use with round sections it is only necessary to in 
11 7 
troduce the factor , which is, very closely, 
14 4 


Eugene, Ore., May 9, Wil 


RIVER NEAR UMATILLA, ORE 


Mean ve Dis- Hydraulic 
locity, charge, radius, 
ft./sec. cu. ft./sec Slope ft C n 
9.82 10,500 00354 5.48 70.5 (282 
9.23 9.230 00362 5.07 65.1 0200 
8.62 7,920 00370 150 64.6 0304 
7.85 5,220 00392 3.81 60.2 0312 


TABLE II.—VALUES FROM RATING CURVE FOR UMATILLA RIVER 


Gage Mean 

height, Area, velocity, Discharge, 
ft. sq. ft. ft. /sex cu. ft. /sec 
4.0 325 4.24 1,380 
5.0 505 5.86 2,960 
6.0 688 7.14 4.910 
7.0 875 8.35 7,300 
8.0 1,065 9.58 10,200 
9.0 1,255 10.43 13,100 


Hydraulic 

Slope radius, ft Cc n 

00435 1.87 47.0 0340 
00415 2.77 54.7 0323 
00395 3.70 59.0 0316 
00875 4.58 63.8 0305 
OBR 5.46 68.8 O24 
00335 6.32 71.7 0285 
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Annual Convention of the National Electric 
Light Association. 


The thirty-fourth convention of the National 
Electric Light Association was held in New York 
city, May 29, to June 3, marking the close of the 
twenty-fifth year of the association's existence 
The total registration was 5,149, making this, it 
was claimed, the largest electrical gathering and 
the largest technical convention in the country 
The center of activity was, of course, the engi- 
neering societies’ building, on West 39th St. ‘The 
facilities of the building were taxed nearly to the 
limit, but everything moved without inconven- 
ience and with more dignity and dispatch than 
often noted elsewhere. There 
manufacturers’ exhibit of electrical apparatus as 
in previous years on account of lack of adequate 
exhibition space close by. 
exhibit of many 
The exhibition 
permanently 


has been was no 


In place there was a 
manufacturers in this 
feature, however, has not 
abandoned and one will be 
seen at the next convention, to be held in Seattle 

The convention opened with a the 
Hotel evening of (Monday) May 
29 and began on the following morn- 
ing. There were 18 sessions for over 70 addresses, 


catalog 
line 


been 


reception at 
Astor on the 


business 


papers and voluminous reports, to say nothing of 
four or five times that number of extemporaneous 
discussions on the many questions involved. This 
necessitated parallel sessions and evening attend- 
For were diverse, 
attendance at all the desired sessions was mani- 


ance those whose interests 
festly impossible. 
sible, the 


posted on 


To help out as much as pos- 


particular business of all sessions was 
telephone-connected bulletin 
that members 
to another as they 
divided 
“Convention 


World” at no 


boards 
able 


in each assembly, so 
to go from 
fit. The gaps 
filled by 
supplied by the 
burden, 

The 
tendent 
phone 


were 
session 
left by such 
the official 

“Electrical 


one saw 
attendance 
Daily”’ 


small 


were 


devised by the 
for calling members desired at the tele- 
much and afforded great relief 
frequent interruptions of the meetings for 
announcements In each 


scheme Building Superin- 


was used 
trom 
platform assembly 
room, a small electric projection lantern flashed 
on the front wall “Wanted at Telephone On Main 
Mr. A. B. Brown.” This arrangement 
permanent in building 

features of the 


Floor, has 


now become this 

The entertainment 
were many. At the opening reception, the attend- 
ance was treated to an organ recital, a prome- 
dancing. On May 30, the 
Brooklyn Edison Co., provided an excursion up 
the Hudson for the ladies and a trip to Coney 
[sland for all the visitors. On May 31, there 
have been a ball between teams 
from the Brooklyn Edison Philadelphia 
Electric companies, for a cup given by the West- 
inghouse interests, but rain interfered. On June 
1 there was a morning entertainment for ladies 
and three theatre parties in the evening for all. 
were comforted by auto- 
tea at the Plaza Ho- 
society drawing 


convention 


nade concert and 


game 
and 


was to 


On June 2, the ladies 


mobile rides and a concert 
tel, while the Sone of Jove (a 
its members from the electrical industry) had a 
dinner at Island. On Saturday, June 3, 
the visitors were taken by the New York Edison 
Co. for a steamboat trip around Manhattan Isl- 
and to visit the plants of the New York Edison, 
Interborough Rapid Transit Astoria Light, 
Heat & Power companies. 


Coney 


and 


General Sessions. 
At the opening session of the convention there 
customary welcome to the city, given 
John Purroy Mitchel, President of the 
Aldermen, and the annual presidential 
latter Mr. W. W. Freeman, of 
the general growth 
association, following the ex- 
In addition he made 


was the 
by Mr. 
Board of 
iddress. In the 
Brooklyn, N. Y., 
and status of the 
ample of his predecessors. 
brief announcement of the recent conferences of 
the Association of Edison Illuminating compa- 
nies, the National Electric Light Association, the 
American Institute of Electrical Engineers, the 
American Society of Mechanical Engineers, Amer- 
Electric Association, American 


reviewed 


ican Railway 
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Electrochemical Society, American Electrothera- 
peutic Society, National Museum of Safety, U. S. 
Bureau of Standards and the U. 8S. War and Navy 
Departments, looking to the formation of a na- 
tional medical commission to report on most ef- 
fective means of resuscitation from apparent 
death by electric shock. 

Another familiar review which has long been 
a feature of the program of general sessions was 
the Report of The Committee on Progress, Mr. T. 
|. Martin, Chairman (and working majority). 
This an interesting brief summary of prog- 
ress in the industry and art of electric lighting, 
here and abroad. The trend of public opinion 
and judicial decisions on public-policy were also 
outlined. 

Mr. Paul Lupke, of Trenton, N. J., contributed 
his annual uplift paper, this time bearing the 
title ‘‘Master and Men.” It was a plea for the closer 
contact of the “big boss” with the rank and file 
of the workers when, and if, labor troubles were 
to be settled or betterment plans put into effect. 

In the Report of The Insurance Expert, Mr. 
W. H. Blood, Jr., of Boston, some effects were 
briefly shown to have resulted from the campaign 
for lower rates on light and power-station fire- 
insurance risks. Figures which were presented 
last year showed that the rates of insurance com- 
panies in many localities were not logically 
based on the actual risk experienced. It was re- 
ported that the figures had not been effectively 
attacked and that most insurance companies were 
willing to rates, and in had 


was 


revise some cases 
done so 

At the close of the opening general session, Mr. 
Ww. CC. L. Eglin, of Philadelphia, presented the 
association, in the name of Mr. H. L. Dougherty, 
of New York, a painting of Miss Harriet Billings 
who as Assistant Secretary and Assistant Treas- 
urer since 1891, had done most of the actual work 
of the association. Miss Billings is now in poor 
health and on leave of absence with salary. 

Mr. T. A. Edison left his Orange laboratory for 
a part of a day and as “father of the industry” 
graced the convention with his presence. On the 
same day Mr. C. A. Coffin, President of The Gen- 
eral Electric Co., of Schenectady, was elected an 
honorary member and delivered a congratulatory 
The H. L. Dougherty gold medal for 
paper presented before a local section 
was awarded to Mr. C. J. Russell of Philadelphia. 
A few minor constitutional amendments were 
passed; the Executive Committee was advised to 
establish an “information bureau” for the col- 
lection and exchange of technical data, etc. To 
this committee was referred the proposed code of 
standard line construction with power to adjust 
matters of conflicting policy brought up at the 
technical sessions, 

The following officers were elected for the en- 
suing year: President, Mr. J. F. Gilchrist of Chi- 
cago; Vice-Presidents, Mr. F. M. Tait of Dayton, 
Ohio, and Mr. A. S. Huey of Oklahoma City, 
Okla. It was recommended that Mr. T. C. Mar- 
tin, of New York, and Gen. G. H. Harries of 
Washington, D. C., be appointed Secretary and 
Treasurer, respectively. 

“QUESTION BOX.”—A brief and breezy report 
from the editor of the “Question Box Bulletin,” 
Mr. M. S. Seelman, Jr., of Brooklyn, N. Y., re- 
counted the hardship of detailing to any one 
member company the privilege of. running the 
for a year and presented the recommenda- 
that the association hire an assistant secre- 
tary, whose work should be especially to attend to 
this correspondence and to edit the monthly Bul- 
letin. The Question Box Revision Committee con- 
curred in th's recommendation, 

HAND BOOK AND LIBRARY.—Reports of the 
Committee on Electrical Solicitors’ Handbook and 
of the Library Committee, being very brief, were 
presented together by Mr. Arthur Williams, of 
New York. The former report described changes 
in the association’s “pocket assistant.” The lat- 
ter chiefly recommended that this association 
(and other similar ones) contribute some small 
sum, like $250 per annum to the library of the 
Engineering Societies Building in New York, for 
the accumulation of works on public utilities. It 


address. 


the best 


Box 
tion 


Vol. 


65. No. 


it was held na be canoe =a pacers 
not strictly engineeri, 
— which absorbed all the library funds. 

COMPANY-SECTION ORGANIZATIOX: 
paper, “Company and Section Bulletins 
read by Mr. E. A. Edkins, of Chicago. 1 
given a review of the development of ne 
organ,” which the author believed 
alty and efficiency of employes where 
“internal” circulation and cultivated 
lations with the public when widely circy 

This paper was followed by long dis 
of the work of the several company section 
the country. The opinions seemed unar 
that the educational and entertainment pos 
ities were great and helped to mak the 
employment attractive. 

WELFARE OF EMPLOYES.—To mak. 
port of the Public Policy Committe. 
impressive, the meeting for its pr 
was held in the New 
Hon. Charles Nagel, 
merce and Labor, delivered an 
committee’s function is to 
ciation views on various public questic; 
it is made up of the most prominent 
industry. The present personnel is 
Messrs. C. L. Edgar of Boston, N. F. 2 
New York, E. W. Burdett of Boston, [1 
lesby of Chicago, H. L. Dougherty of N, 

W. W. Freeman of Brooklyn, G. H. 1 
Washington, Samuel Insull of Chicago, J 
Call of Philadelphia, Samuel Scovill of 
Cc. A. Stone of Boston and Arthur Wil! 
New York. The committee made sj 
ommendations as to the way of putting 
(1) accident insurance, (2) sickness ar 
benefits, (3) service annuities, (4) profi 
(5) employes’ savings and investment 
life insurance. Members were urged 
assume full responsibility fo: 
an injured employe to health as rapidl; 
ble, for continuing his wages, for 

for decreased capacity and death. T} 
items were to be assessed on the 

part of labor costs. 

Secretary Nagel declared in his add 
announced provisions must appeal 
serving citizen and said that they 
merely altruistic but to be successful 
correct from a business standpoint. H: 
that such voluntary steps toward assumpt 
proper liabilities would head off much unrij 
islation and prevent drifting into unsafe bu 
conduct against which the strong arm of th 
had to be invoked. 

RATE QUESTIONS.—The last general sess 
was devoted to discussions of rate making 
allied questions. All the discussions 
ably broad minded and showed an appreciat 
of the rights of both consumer and investor 
H. M. Billesby of Chicago opened the session witli 
a paper “Breadth of Vision in Public Utility Ap 
praisals.” He stated that rates were 
more and more to be based on property appraised 
plus some values of a working concern, the ten 
dency being to show greater respect for “going 
values.” He claimed that it would be necessi! 
to allow the investors some ‘“‘no-par,” ‘profit’ 
“water” stock unless a greater return on othe 
investments were allowed. The main content 
of the paper, however, was that engineers 
making either estimates or appraisals 
prone to underestimate that some percentag 
should always be allowed to compensate for th 
generally experienced over-run of cost over est 
mate. He believed that if data of over-run 
public-utility plants were compiled it would mak 
a surprising show. He made a hope for great 
profit rather than mere acceptance or anti 
pation of public demand the basis for syste! 
extensions. 

In discussing this paper, Mr. Samuel Insull ‘ 
Chicago very earnestly urged on everyone Ut! 
utility and necessity of an appraisal >< Rtbenag 
plant, that they might know the exact value 0 
the property. He advised the employment of 3! 
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jependent engineering firm and warned that 
he vestigation was not to be expected 
4 ‘Elements Affecting the Fair Valua- 


} and Property” was presented by Mr. 
Wells, of Brooklyn, N. Y. Thi's 
tion of definitions of some prominent 
considered in original and repro- 
public-utility concern—what 
“fair value,” what “costs” should in- 
what the author considered as “true 
in.” He did not approve of defining 
yn as “equal to the ratio of age to esti- 
fe. times service value if properly main- 
service value” being original cost less 
i scrap value. He maintained that ‘‘de- 
n should not be considered as impair- 
ipital, but rather unaccrued expenses,” 
nt or withdrawal being charged to op- 
when the property 


was a 


sts of a 


xpenses ceases to 
iiscussion Mr. Henry Floy of New York 
the need of everyone’s attaching equiv- 
inings to certain terms and called atten- 
the use of “service value” and “deprecia- 
the.paper. He advocated charging off an 
depreciation” in contrast to the ‘theoret- 
reciation” or straight-line decrease in 
For determining actual life of property, 
data were lacking and he hoped to see 
turers, public-utility and consulting en- 
combine efforts to secure such. Mr. J. F 
of Philadelphia, advised all interested to 
he work of Alvord and Metcalf on the 
tion of water-works property. 

Committee on Rate Research reported 
gh the chairman, Mr. J. F. Gilchrist of Chi- 

They found little uniformity in rate mak- 
ethods and schedules but nevertheless great 
arity in costs except in the 
ase of small-service classes. The broad estab- 

nent of some uniform fair and rational basis 
rates for such classes was recommended as 
the opening wedge for uniform national rates 
electric light and power.” The committee in- 
ided in its report a scheme for comparing re- 
sultant rates in various cities, by solid geometry, 
the three dimensions representing (1) kilowatt 
demand, (2) kilowatt-hour consumption, and (}) 
ctual bill. A set of solid models was exhibited 
the originator of the scheme, Mr. H. E. Eisen- 
nenger, of Cleveland. 

In the paper “Some Reasons for Difference in 
Price for Different Services,’ Mr. N. T. Wilcox of 
owell, Mass., reported on some investigation of 
lants in several towns of 5,000 to 100,000 inhab- 
tants. He found a great difference in the total 

estment required per kilowatt of station ca- 
pacity varying from $3875 for small residences to 
$175 for 1,000-KW. blocks of three-phase power. 
The annual consumption varied from some S800- 
Kk W.-hrs. per kilowatt of capacity in the first 
place to 3,000 and more in the last case. These 
nd other figures were advanced to substantiate 
the claim that 
* * * within reasonable bounds reduction in cost is in 
dicated largely by the size of the installation; for aver- 
age normal conditions and various classes of service 
there are certain natural discounts depending largely 
upon the cost of the complete equipment required and 
modified by the hours of use. 

Mr. Douglas Burnett, Consolidated Gas-Electric 
Light and Power Co., Baltimore, presented the 
paper “Standardizing Electrical Sales.” It con- 
tained first a brief statement of the necessity of 
reducing to printed form all of a company’s rates 
ind regulations, of standardizing the lines of 

pment to be supplied and fixing a complete 
list. The larger part of the paper described 

w these things had been accomplished by the 

thor’s company and how the new business was 
iandled., 

An echo of the much heralded “efficiency engi- 
neering’ penetrated the convention, in a paper 
“The Possibilities of Economy in The Operation 
of Light and Power Companies Offered by Sci- 
entific Time Study,” by Mr. L. B. Webster, of 
Marion, Ind. This pointed out a few chances for 
improvement over present conditions. For in- 
stance, a case was cited where 18 firemen were 
found, on an average, to be actually working only 


resulting net 
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40% of their time, and a part of 
this work was spent in opening and closing doors 
handling tools, etc. It was found 
firemen throw coal at fairly regular intervals ir 
respective of load, the amount of fuel fired being 
varied by vary:ng the amount per shovelfu In 
the same plant, the engine-room force came under 
scrutiny and it was shown that the engineers 


considera ble 


moreover, that 


switchboardmen and arc-machine tenders 
spending from 8 to 35% of 
own true duties, 26 to 35% 
men in order to keep themselves apparently busy 
and during 39 to 57% of their 


The remedy proposed in this case was in reducing 


were 
their time on their 
on the duties of cheaper 
time were idl 
the force and rearranging the duties, having the 
regular engine-room force act as helpers whenever 
possible to the regular repairmen, cutting down 
the number of outside helpers needed. A study of 
the work of erecting and repairing transmission 
lines was attempted In the first variations of 
0 to 100% were seen in the time required to do 
similar simple pieces of work. In tightning and 
tying new wire, already strung, the linemen’s 
time was accounted for as 20% on work for which 
he was especially fitted and paid, 4%) on cheaper 
men’s work and 40% doing nothing. Mr. Webster 
felt that it would be necessary, in increasing the 
efficiency of such workers and to eliminate discon 
tent, to share the economic gain by raising the 
rates of pay. 

Mr. H. F. Porter, in discussion, cautioned abou 
in studying 


the great number of variable factors, 


with machine efficiency 


labor in connection 
which had to be held constant before dependable 
information could be secured about the labor 
He also mentioned the danger of over fatigue, in 
increasing the efficiency of labor—whether the ex 
tra exertion was willing or forced There had 
been found generally a great field for effort in 
removing obstructions to better work and in 
structing men in improved work, in which cases 
it was possible to increase the efficiency ind 


lighten the burden of labor simultaneously 


Technical Sessions. 
There were in all six sessions devoted to engi 


although they were 


neering-work discussions, 
further separated into “technical” and “power 
transmission” meetings 
METERS.—The Meter ( 
usual, a formidable document hut a useful one 
This report comprised, first, 
general nature on the new apparatus of several 
companies, on testing equipment, eliminating the 


‘ommittee presented, as 


information of a 


expense of repeated visits to get a meter reading, 
costs of the meter department and how the items 
Secondly, in the report were 


proposed 


should be separated. 
found a new section of a 
“meter code” outlining good practice for a meter 
department, this dealing with mainte- 
nance, inspection and repairs. The discussion 
the report turned on points in the where 
members had found trouble—such as proper oil, 
use of sapphire rings with diamond-cup bearings, 
frequent regrinding of jewels, etc. 

FROUNDING LOW-TENSION CIRCUITS 
The committee on this subject, continued from last 
year for educational work, reported that they 
found differences of opinion existing only as to 
the voltage to which grounding of secondary 
circuits should be carried. Their position and the 
situation were thus explained. 

With very few exceptions, every one who has 
this matter serious consideration agrees that secondary 
alternating current circuits should be grounded The 
only difference of opinion which now exists is as to what 
voltage grounding should be carried The members of 
this Committee have been unanimous in their opinion 
that it is unwise to carry this grounding above 150 volts 
On the other hand, such good authority as a correspond- 
ing committee of the American Institute of Electrical 
Engineers wishes to carry the limit to 250 volts 

The whole question resolves itself, we believe, into a 
decision as to which is the greater menace—a constantly 
grounded 25)-volt circuit, and so making it possible to 
receive, at any time, a shock of 2%) volts, or leaving 
the 230-volt circuit ungrounded and the customer subject 
to a 1,000-volt or higher voltage shock which 
would be brought about by the breakdown of a trans 
former or by primary and secondary lines crossing. 


It was reported that the insurance underwrit- 


previously 
section 


of 


“code” 


given 


{OS 
ers had decided t recommend _ the vers 
grounding of se ndary S « » to 150 vo 
potential In i liscussion M Farley Osgood 
Newark, N. J explained that the underwriter 
Vere 1 ke s ir nandatorv s mh 
the grour ng did ippre ibly deer St h 
fir wzard M I I Mowr P lence, 1 
I ted sever 1 s fr grounded 20 

r ts Ww t OW i i the ninediat fT ts 
en Its ‘ } 1 wel i 1 
cs ~ sim } hat t t ‘ i t gz 
’ é r killed M } va re} t i t 
securing g 1 gr led n! oO wher ) 
Syste s were no Ss ‘ is 
With ground nes in har ‘ thers ha n 
Son liked pi; t i ! t s did 
not 
Mr. P. M. Spencer I rg. presented a 
paper Grounding | V-Tens ‘ t 1 Pr 
tective Measure,” in w h } x j \ 
the low-voltage windings f tran er tl 
might exist \ ondenser action, a ted char 
having a potential of a gh 1h 
tension termina tage. It wa how! \ ' 
primary-secondar ind ‘ nd 
tions formed two condens rs 
main-line and eg > potenti f 
tributed n nverse prop tier to . 
pacity of the tw natior It w idmitt 
however, that the current w I tld flow 
inappreciabl x pt for the high freq i 
which accompany lightning 4 rges ia 
srounds on the line 
NEW SINGLE-PHASE MOTORS M W \ 
Layman, of St. Lou ! paper “Re ! 
provements in Single-Phase Motors te ribed a 
fixed-speed and a iria peed mot ! ne d 
sirable har terist ; 
The first of these was t ] ’ tuirr 2 
inducti ne rw i 1 nmuta ! 
Vinding on the rotor nad mpen t 
i pensa Zz Neld 
eoil The commutated nding rea irtin 
torque and the compensating field improv. the 
power factor iusing a iding irrent 
the motor (maximum \ le Of current ahead 
time of voltage maximum) The torque drops 15 
ifter starting, remains constant until nearly full 
speed, then sharply riss nd fin sharply fal 
to full id value which is 3.5 the starting torque 
The secon 


ormance cr 
rect-current 
ran between 
In Six step 
directly ac 
(commutate 
plying aux 


on the nur 


the rotor 7 





between n 


Stage and a high power factor of SO to 10% ind 
With leading current at ght loads with mediur 
speeds 
The discussion hinged on the lesirability of 
having such a motor, with high power-factor 
available for central station mpanies 
MODERN STATION LOADS.—In the rape! 
‘ } t 


The Relation of the Modern Load to The Statior 


Equipment” Mr. F. D. Newbury, of East Pitts 
burg, discussed the factors which had to be in 
vestigated in selecting equipment for an alter 
nating-current generating station. These remarks 
dealt principally with the power factor of differ 


ent lighting and loads, with the 


power-service 


possibilities of combining loads to increase power 


factor and decrease investment for a given ca 
pacity 

In the diseussion, troubles were 
ing welding processes as small-station loads o1 
account of sudden heavy currents Mr. P. M 


Lincoln suggested that it might be well to inter 





related of hav- 


pose a motor-generator set with a heavy flywhee! 


to minimize fluctuations and average the loads 
OVERHEAD LINE CONSTRUCTION The 
chairman of the Committee on Line Construction 


Mr. Farley Osgood, of Newark, N. J., 
features of a 


reviewed th: 


yrincipal 
I 


report of 195 pages in 
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which definite standards were proposed for (1) 
overhead lines for 2,300-volt distribution and 
street lighting circuits and materials, (2) sec- 
ondary circuits between transformers and build- 
ings, (3) joint use of poles by lighting and tele- 
phone companies, (4) overhead crossings of elec- 
tric ight and power lines. Mr. Osgood announced 
that the report was presented for adoption as a 
working code, which had been very carefully pre- 
pared by a great many men and after years of 
trouble Piecemeal criticism was not invited 
There was some opposition to what seemed ‘“‘road- 
roller” methods but the chairman skillfully re- 
plied to all attacks on the code and it finally was 
recommended to the executive committee for 
adoption with such changes as good policy might 
require, to avoid misconception of purpose. 
TIMBER PRESERVATION.—The bulky report 
of the Committee on Preservative Treatment of 
Poles was reviewed by the chairman, Mr. W. K. 
Vanderpoel of Newark, N. J. Creosoting was the 
recommended preservation, and the pressure pro- 
cess of injecting the oil was preferred, although 
the “open-tank” scheme was favorably described 
for some conditions; brushing was held to be 
quite too uncertain. The report included specifi- 
cations for the preservative and the processes, by 
which it was believed that any company might 
be quite successful in treating pine poles. For 
cedar and chestnut the committee felt there was 
less need of treatment and less success in secur- 
ng good penetration, though there was some ben- 
efit in preventing decay at the ground line. Dr. 
Hiermann von Schrenk contributed an appendix on 
the treatment of poles in Europe, and Mr. H. F. 
Another 
appendix was an abstract of a government bulle 


Weiss one on the open-tank process 


tin on pole borers and still another showed sta- 
tistics, on treated and plain poles, arms, brackets 
and pins purchased in the country up to 1909, as 
collected by the U. S. Forest Service. 

UNDERGROUND LINE CONSTRUCTION 
This committee, Mr. W. L. Abbott, of Chicago, 
chairman, reported the result of its studies into 
conduit construction, cables, cable troubles and 
auxiliary equipment. The report included also 
(1) recommended specifications for cable joints, 
(2) comparisons of conduit materials, (3) preven- 
tion of electrolysis of lead sheaths, (4) locating 
and repairing faults. 

PLANT REPORTS.—In the paper “Load Re- 
ports of an Electric System,” Mr. A. S. Loizeaux, 
of Baltimore, described the tabular and graphic 
daily, monthly, and annual reports which were 
prepared from station records, to show conciseiy 
and conveniently certain information often needed 
by the officers. These included, for instance, daily, 
monthly and yearly output summaries, special 
day-load curves, maximum peaks and maximum 
outputs, load factors, etc., ete 

ELECTRIC LAMPS.—Mr. W. F. Wells, of 
Brooklyn, as chairman of the Lamp Committee, 
described general progress in the development of 
metallized-carbon and metallic-filament incandes- 
cent lamps. The discussion hinged on what pol- 
icy of renewals should be pursued by a lighting 
company with the more expensive high-efficiency 
types, 

PRIME MOVERS.—A report of the Prime Mov- 
ers Committee concerned itself with standard 
apparatus in use. Minor new developments of the 
manufacturing companies were described and sev- 
eral quite minor difficulties were briefly discussed 

such topics as condenser-tube. troubles, contro! 
of circulating water, clean air for turbine cooling. 
erosion of turbine casings, etc. A new “bleeder” 
type of steam turbine was described by which ex- 
haust heating lines could be supplied with steam 
at low pressure as needed without passing through 
reducing valves. Two appendices, by Messrs. J. 
B. Klumpp of Philadelphia and W. N. Ryerson, of 
Duluth, reviewed the extent to which electric 
companies were employing gas and hydraulic 
prime movers 

ELECTRICAL APPARATUS.—Mr. L. L. Elden 
of Boston, as chairman of the Committee on Elec- 
trical Apparatus, described some of the results of 
some short-circuited experiments with a 12,000- 
KW. generator at Chicago and outlined some con- 
struction recommended as a result. For instance, 





it was found desirable to permanently install 
heavy inductance coils in the generator leads to 
cut down the short-circuit current, protecting the 
generator and also the switches which had to 
open in case of short circuits. In the report there 
was also a great amount of material on the de- 
sign of switchboard parts to prevent mechanical 
rupture from magnetic stresses, on relays for 
tripping heavier apparatus, on voltage regula- 
tion, rectifiers, electrical testing, etc 

“Ventilation of Turbo-Generators” was the title 
of a paper by Mr. R. B. Williamson, of Milwau- 
kee, in which computations were shown of the 
amount of air needed in generators for proper 
cooling. The provisions necessary to secure in- 
troduction of the air properly cleaned were de- 
scribed also. 

Mr. H. O. Troy, of Schenectady, read a paper 
“Recent Development in Self-Cooled Transform- 
ers,’’ which contained much of an historical nature 
on the development of transformer construction. 
The various expedients employed to increase the 
dissipation of heat from self cooled transformers 
were described. In the discussion on this point, 
Dr. A. S. McAllister of New York, called atten- 
tion to the recognized fact that the effective cool- 
ing of pipes and corrugations of a transformer 
tank was due to convection and not radiation un- 
less the overall diameter was increased. 

GOVERNMENT CONTROL OF WATER POW- 
ERS.—The conference called by the association in 
April for the discussion of a government policy in 
regard to the control of power sites was reviewed 
by Dr. A. S. McAllister of New York. The prin- 
cipal feature of the conference was the address of 
the Hon. W. L. Fisher, Secretary of the Interior, 
in which he stated that the government had no 
fixed policy and was postponing the formation of 
a well-defined policy until it had secured requis- 
ite information. It was announced at this con- 
vention that steps had been taken to secure the 
cooperation of various engineering and commer- 
cial bodies as seemed expedient in conferring with 
state and national legislative and executive 
branches in the development of a constructive 
policy for prompt development of water powers. 

ELECTRICITY FOR RATLROADING. — Mr. 
Fred. Darlington of East Pittsburg in the paper 
“Central Power Plants and Electricity Supply for 
Trunk-Line Railroads,” argued that the railroads 
were going to demand enormous amounts of en- 
ergy and that these should be supplied by the 
great central-station and _ transmission-system 
coneerns which. he foresaw. The discussion 
turned largely on the great general advantages 
to all that were possible in building up a diversi- 
fied station load to increase the ratio of average 
load to maximum-peak. 

LIGHTNING PROTECTION. — The Committee 
on Protection From Lightning, Mr. B. E. Morrow, 
of Albany, chairman, presented a brief report in 
which it was stated essentially that lightning 
protection had advanced to such a point that it 
was now largely an economic question of balanc- 
ing the cost of protection against the value of 
apparatus protected at various parts of a system. 
Several guiding recommendations were appended, 
however, such as (1) the use of a grounded over- 
head wire along the transmission lines, (2) inser- 
tion of choke coils in all circuits leaving a gen- 
erating station, (3) the use of electrolytic 
arresters. 

In the discussion, Dr. C. P. Steinmetz of Schen- 
ectady, dwelt on the present economic aspects 
of protection as an indication of the high degree 
of success attained. He also stated that there 
had been an equal advance in the theory of high- 
potential, high-frequency disturbances and that 
the laws connecting these were as simple as Ohm’s 
law. 

OIL FUEL.—Mr. H. A. Wagner, of Baltimore, in 
his paper “Increasing the Flexibility and Reduc- 
ing the Cost of Operation of Steam-Boiler Plants 
by Use of Oil Fuel,” described a back-end instal- 
lation of auxiliary oil burners. Boilers were kept 
“banked” by running one burner (out of four) all 
the time. For emergency service the boilers 
could be made to steam in a quarter the time with 
coal fuel. In spite of the increased cost of oil 
over coal the banking by oil was the less expen- 


sive on account of having conditions 
economical combustion. Operation had « 
this double-ending increased th 
by 67% and saved 40% in the rated 
ity needed to carry a given peak 
G. Kennedy, of Syracuse. des ribed a « 
similar and successful equipment 
COST OF STEAM POWER Me 
Walbridge and E. M. Gilbert. of \, " 
paper “A Method of Determining 
Steam Power Under Various Condit 
a graphical method of finding fo: 
cost of steam per kilowatt-hour for 
movers under various load conditi 
banking boilers, cost of labor, ets 
OPERATION OF TRANSMISSION 
—-A topical discussion was scheduled o) 
eral subject to close the meetings of 
gineering interest. The discussion was 
Mr. D. B. Rushmore, of Schenectady 
communication from Mr. Max Hebg 
Montana, who designed the highly suc: 
000-volt line from Great Falls to Butt: 
gen outlined what he considered essent 
liable service, which may be briefly 
as (1) greater factor of safety in insy 
careful determination of loads and 
lines and towers, (3) special structures | 
country and standard type with larg: 
rough country where loads were pr 
(4) use of only medium hard-drawn 
(5) well hinged insulator clamps, (6) 
important centers, duplicate or trip 
along different routes but sectionaliz: 
connected at middle, (7) eternal vigil 
Communications from others emph 
more of the same points. The oral dis 
largely an interchange of experienc 
operating details. It was closed 
more who reviewed present demaz 
found among manufacturers a necess 
tically uninterrupted power supp 
feasibility of a system depended on 
giving this. There were two ways of 
by relying on automatic apparatus 
depending on skillful operators. 
progress there was more attention 
fixed charges which led to reducing 
charges with a better service resulti 
same total cost. 
ACCOUNTING PAPERS.—The follow 
were presented at sessions for those 
in the accounting end of the business 


S\ 


ere 


(1) Committee Report on Uniform Account! 

Bailey, of Baltimore, Chairman 

“Handling Customers’ Orders’’; Mr. R 

of Baltimore. 

(3) “Collection of Bills’’; Mr. E. J. Bower 
City. 

(4) “Electric Vehicle Accounts as Applied t 
Station Department’; Mr. Hermann Spor 
St. Louis. 

(5) “Tracing Store-Room Material’; Mr. J 
of Denver. 

(G) ‘‘The Purchasing Department’’; Mr. T. W 
of Brooklyn 

(7) “Advantages of a Job Cost System’; M 
Holme, of New York. “ 

(8) «“General Office Accounting’; Mr. Frank 
decke, of Newark, N. J. 

(9) ‘‘Accounting for Depreciation’’; Mr. H. M 
wards, of New York. 

(10) “‘The Extent to Which a Tabulating Machin¢ 
Be Used in Accounting’’; Mr. Wm. Schmidt 
of Baltimore. 


COMMERCIAL PAPERS.—There were para 
sessions for the new commercial section, « 
bracing sales and advertising men. The follo 
ing papers in these lines were scheduled. 


2) 


(1) Report of Committee on Power; Mr. E. W. Loyd 
Chicago, Chairman. 

(2) Report of Committee on Electricity in Rural 1) 
tricts; Mr. J. G. Learned, of Chicago, Chairm 

(3) Report of Committee on Ornamental Street Lig 
ing; Mr. W. R. Collier, of Atlanta, Chairmar 

(4) Report of Committee on Electric Vehicles; Mr 
T. Hutchings, of Rochester, N. Y., Chairman 

(5) Report of Committee on Residence Business; M 
C. N. Stannard, of Denver, Chairman. 

(6) Report of Committee on Electric Heating and 
frigeration; Mr. F. H. Gale, of Schenectady, Cha 
man. 

(7) Report of Committee on Improved Wiring 
Equipment Standards; Mr. M. C. Rypinsiki 
New York, Chairman. 

(8) Report of Committee on Industrial Lighting: 
M. S. Sloan, of Birmingham, Ala., Chairman 

(9) Report of Committee on Electric Signs; Mr. 
L. Callahan, of Chicago, Chairman. ; 

(10) Report of Committee on Competitive [luminan'! 
Mr. H. J. Gille, of Minneapolis, Chairman. : 

(11) Report of Committee on Advertising; Mr. C. \ 
Lee, of New York,. Chairman. 

(12) Report of Compéittee on Functions of a Sales De 


partment; Mr. T. I. Jones, of Brooklyn, Chairman 
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“Mile River and the New York City 
Water Supply. 


ty 1e of May 18 we argued that New 
proceed at once to take water from 
er, just north of the Croton drainage 
vert the danger of a water famine 
continue to hang over the city until 


2: 
& 


aqueduct is finished. 
engineering argument of any impor- 
ed against this proposal is that if 
tinues to affect the Croton watershed 
water is needed the Ten Mile River 
ifrected and might have only a tri- 
. the time a pipe line were built to 
/f arguments of this sort it seemed a 
interest to determine something of 
iitions are on the Ten Mile River at the 
1e after a period when the Croton water 
een parched by an almost continuous 
sting through the month of May. 
r of the editorial staff of this journal 
week an examination of the Ten Mile 


the site of which we proposed for a 
station. The examination was made, it 
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The Iron-Ore Deposits of the Moa District, 


Oriente Province, Island of Cuba.* 
By JENNINGS S. COX, JR.,+ M. Am. Inst. M. E 














The following notes, prepared in 1908, as the 
of a personal examination and extensiv explorat 
under my direction in 1906, have been revised 
augmented after two subsequent visits and further ex 
plorations in 1910 

The hard iron-ores of the south coast of Oriente Pr 
vince, in the island of ba, have been known for ma 
years, in fact one mine has bee: n operation f 
than 20 years; but it is only within the past ir $ 
that the large mantle-deposits of brown or of the t 
coast have attracted serious attention It is the 1 
pose of the present paper to give some account the 
exploration of the Moa deposit and to call attention to 
its commercial importance 

The Moa district is situated on the north coast of th 
Province of Oriente, which is the most easterly prov 
of the island of Cuba It lies on the northern or a 
ward slope of the mountain range which, under various 
names, follows the north coast-line of the island, as a 
series of disconnected hills in the four central provinces 
and as a bold and continuous range, that forms a d 
tinguishing feature of the landscape, in the most west 
erly province of Pinar del Rio and the most easterly 
province of Oriente. Moa lies about 35 miles west of 
the town and harbor of Baracoa, and nearly 45 miles 





1. The Ten Mile River at Webatuck Bridge 
Looking Upstream. 


ild be said, and the 
the river were taken, 
of Wednesday, May 31. 

It was observed that through the Croton drain- 
ge area all the streams leading into the stor- 
ige reservoirs are mere trickles running betweer 
banks or else the stream channels 
ire absolutely dry. The Croton reservoirs therf- 
seen to be far below their normal 
s. North of the Croton drainage area there 
still evidences of drought, but in several of 

eeks and rivers observed there a good-sized 
w of water was found. 

two views on this page show the Ten Mile 

near Webatuck, N. Y., from photographs 
en May 27. The stream at this point has an 
‘oximate width of about 70 ft., and an aver- 
ige depth of some two feet. tough estimates in- 
licated a stream flow in the neighborhood of 80,- 
UOO,000 gallons per 24 hours. The water 
beautifully clear. Two after these 
were taken, a heavy rain fell over a large part 
if the Ten Mile and Housatonic drainage areas, 


accompanying 
before 


photo- 


the rain- 


graphs of 


iigh, wide 


ves were 





was 


days views 


although there was only a trace of rain on the 
‘roton water shed. 

These two views were taken near the location 
f the pumping station proposed by Engineering 
News, just where the river bends to turn east 


vard the Connecticut line. The dam proposed 
Mr. John R. Freeman, in his original report 
iting the use of this stream, was to have 
‘ated about midway between the two lo- 
shown, which are about a mile apart 





———————~<—4 
THE NEW UNION PASSENGER STATION at Wor- 
er, Mass., was opened to traffic on June 4. The 


ition is used jointly by the Boston & Albany R. R., the 
Boston & Maine R. R. and the New York, New Haven 
& Hartford R. R. The station is elevated and its use 
‘bolishes several dangerous grade crossings. The main 
structure is built of white granite, white terra cotta, 
marble and buff brick. Its construction was entered into 
yintly by the three railways and the City of Worcester 
at a cost of over a million dollars. 





Fig. 2. The Ten Mile River Near South Dover 
Looking Down-Stream. 
east of the spacious harbor of Nipe. The district un 
settled except for a few fishermen’s huts near the coast 
Discovery. 
Both in the Mayari and Moa 4d »-called 
“King’s Highway,’ as the rough p some 
what pompously termed, runs directly over the ore In 


the Mayari field the Spanish troops during the ten year 


war built a small fort, complete with its moat and bas 
tions, entirely of the iron-ore This was intended 

guard the telegraph which followed the trail, a 
well as the trail itself. It evident, therefore, that in 


both districts, as well as in Taco and Navas, the red 
earth was well known, but had never been recognized a 
ore. The discovery that it was ore was a gradual 
process 

More than 20 years ago a number of claims were lo 
ated, or in the Spanish term ‘‘denounced,’’ in the Moa 
district. They were near the coast and were confined 


chiefly to the occurrence of boulders and hard ore, and as 


the quantity of these was not great, and as some of the 


earlier samples were extraordinarily high in chromium 
the district did not attract any attention and some of 
the claims were abandoned. Again, about eight years 


ago, interest was renewed in the deposit and a number of 


claims were denounced To my knowledge, at least 
three liffere: f eer reported on the deposit at 
different times and their conclusions were unfavorable 
This result seems to have been due to the fact that 
everybody considered only the shot ore and boulders 
The possibility of concentrating the former by wa 


ing it from its ‘ix was discussed more than 


once. It had not yet 
matrix itself, that great 
for a depth of 18 ft. and 


earthy m 








lawned on any one that the eart! 
mantle covering so vast an aré 


more, was really just as goo 












quality ore as the concretionary forms on which atter 
tion had been concentrated The report of a Span 
engineer that there were 35,000,000 tons of ore on the 
claim which he examined at Moa, was received with 
amused tolerance He was, in fact, not far from the 
truth, though he himself did not claim that the earthy 
mass was ore, and incorrectly relied on the shot ore and 
boulders to yield his te igé 

It was in the Mayari district, where systematic ex 


were undertaken as early as 
light. Even 


under my 


plorations 14, that the 


truth came to here the earliest 


conducted 


explorations 


were direction on the hard-ore beds 
*Abstract of a paper 
‘‘Bulletin’’ No. 51, of the 
Engineers 
tSantiago 


published in the March, 1911, 
American Institute of Mining 


De Cuba, Cuba 
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duct divided by 20, which yielded a total tonnage of 
803,000,000 tons In the Moa group 

It might be argued that the great tonnage above shown 

based on too small a number of borings; and such 
a point of view would not be unnatural to an engineer 
accustomed to work on veins or limited areas; but a 
simple inspection of the ground by an engineer, having 
before him that proof of the homogeneity of the ore 
body which chemical analysis affords, will convince him 
of the accuracy of the method 

A a final proof, the entire exploration-work, by 
which the $03,000,000 tons were developed, was checked 


1910 by an independent engineer, who rebored about 


one-half of the original work, and also made inter 


mediate borings, which confirmed the results from sur- 
He also explored, for the first time 
nearly +,000 hectares on the Punta Gorda claim, and 


rounding boring 


ibout 540 hectares on smaller claims not previously ex 
plored, checking very closely the original results and in 
reasing the total tonnage to 865,000,000 tons 

In the Rodrigo group, which lies to the south of the 
Punta Gorda claim, complete explorations have developed 
224,000,000 tons of or 

The estimated ore in the mining-claims which were less 
thoroughly explored, but where the results may be re 
garded as fairly accurate, gives a total of 280,000,000 
tons We have thus in the Moa district proper as the 
result of my explorations 1,307,000,000 tons of ore, which 
total has been increased by the work of others. These 
ire startling figures, but their accuracy is unhesitatingly 
ffirmed 

Such a body of ore lying on the surface, with no 
further over-burdey than the pine timber and hardwood 
forests, extending from the shore of a deep-water bay 
over a country perfectly accessible for a railroad, apart 
from its interest to the scientist, compels the attention 
of the engineer for its commercial possibilities 


Quality of the Ore. 

The iron is present in the lower levels practically all 
in the form of limonite and possibly other hydrated 
oxides Near the surface it has parted with some of 
its combined water and oxygen, and hematite and 
magnetite predominate over the limonite. Alumina and 
chromium are fairly constant, but nickel and cobalt 
increase materially in the lower levels. 

Au uncompensated average of samples over the entire 
area, including all grades of material, gives the fol- 
lowing results: 


Per cent 
OAR pees, BO. snscscencststuseccavess 41.32 
Det ME SEE oc tecatenesvenve nen 7.22 
ION BER, | no on 26 co cocckives 14.81 
Et PPT TT Tee eT Cr Te 1.58 
ee Ea ne eas. cnnbbeshadad cee sus 0.012 


The nickel and cobalt vary from 0.44 to 1.28, with an 
average of 0.8 per cent 

Taking all the ore containing more than 30% of iron, 
we have: 


Tons. Per cent 

Moa group cae eeen . . 768,790,000 42.9 
ROGTIND BEOUD onc vccsvcunecce . 215,071,200 41.4 
Compensated . 983,861,200 42.57 


Add to this content of soluble iron 1.5 for iron and 
nickel and we have 44.07% The combined water exceeds 
14%, but 129% has been assumed as more conservative. 
Expelling this water, we have 44.07 divided by 0.88, or 
50% of metallic units in this 983,000,000 tons of ore. 

The 280,000,000 tons, estimated in other claims less ac- 
cusately explored, are a part of the same great ore-body, 
ontinuous and homogeneous with the remainder and 
separated from it by arbitrary survey-lines only. It is 
therefore, reasonable to assume that its average quality 
is substantially the same Assuming this proportion, we 
have 268,000,000 tons for these claims, a _ total of 
1,251,000,000 tons of ore with 50% of metallic units of 
iron and nickel. 

It must, however, be borne in mind that the above 
tonnage represents the weight of the ore as it lies in 
the ground; while the analysis represents ore from which 
all moisture, both hygroscopic and combined, has been 
expelled In addition to from 10 to 14% of combined 
moisture, the ore contains from 25 to 30% of hygroscopic 
moisture, a total of from 40 to 42% of water in the 
average ore. The tonnage of ore actually containing, 
when dried, 50% or more of metallic units, as calcu- 
lated above, must, therefore, be taken at 60% of the 
total tonnage of ore in the ground in its natural state, 
or 750,000,000 tons 

This tonnage refers only to the ore developed by the 
explorations described above. There are some claims 
near the sea which I have not explored and the ore 15 
miles inland I ‘have not even visited No attempt is 
made to estimate the additional tonnage these represent 

Commercial Availability. 
Since there must be always two sides to the shield, 
is not surprising that an ore, with so many features 
favorable to its commercial exploitation, should also pre- 
sent problems that involve extensive and painstaking 
experiment for their solution Its clay-like consistency 
made it uncertain how it would act in the steam-shovel 
dippers or excavator-buckets, difficult to remove from 
cars by dumping, and practically impossible to stow in 
bins or any other device involving its removal from 
the bottom of the pile 


The high percentage of moisture, and the consequent 
transportation-charges and duties on 40% of water, neces- 
sitated drying the ore, and the extreme fineness of most 
of the dried ore made it necessary to carry the process 
further, and, by increased temperature, produce incipient 
fusion and convert the ore into nodules suitable for the 
blast-furnace. 

In the furnace the high alumina-content complicated 
the slag-calculations; and once pig-iron was produced, 
the elimination of the chromium was essential to the 
production of satisfactory steel. 

A detailed description of how these several problems 
bave been met would form a paper of some length. It is 
sufficient here to say that the Pennsylvania Steel Co., 
the parent company of the Spanish-American Iron Co., 
has worked out practical solutions of all thes@ diffi- 
culties in the case of the Mayari ores, and the results 
are applicable to the similar Moa ores. 

At Mayari, the ore is handled by shovels, or by scraper- 
excavators, and does not cling to the dipper or bucket. 
Special railroad-cars capable of being tipped to an angle 
of 90° are used to transport the ore, which falls from 
the car, leaving the inner surface nearly clean. When 
the ore must be handled subsequently, this is done by 
grab-buckets from gantries or moving bridges. Kilns, 
resembling the ordinary cement-kiln, are used to produce 
nodules, which have proved highly satisfactory for use 
in the blast-furnace; and it has been demonstrated 
that a certain amount of undried ore can be mixed with 
the nodules in the furnace-charge without producing any 
abnormal amount of flue-dust. In spite of the high 
aluminum, the blast-furnace slag gives no trouble. 

The part or complete elimination of the chromium and 
the production of a satisfactory steel were accomplished 
after patient experiment. Steel rails made from this 
ore have demonstrated their superiority over ordinary 
rails, by actual use on the Horseshoe Curve of the 
Pennsylvania R. R. For more than a year the 
Pennsylvania Steel Co. and the Maryland Steel’ Co. 
have manufactured commercially, from Mayari ore, a 
steel which, by reason of its nickel-content and low phos- 
phorus, is superior to the ordinary Bessemer and open- 
hearth products. 

HARBOR.—A safe and sufficiently large harbor is 
indispensable to successful exploitation. The so-called 
bay of Moa is apparently directly exposed to the pre- 
vailing trade-winds, but is in reality protected by a line 
of coral reefs which form an effective breakwater and 
render the harbor a safe anchorage forthe largest vessels. 

There is a wide entrance between the reefs, and sound- 
ings have shown the existence of deep water to within 
1,000 ft. of the shore. . 


Character and Origin of the Ore. 

{The following is an excerpt from a paper on the ‘‘Oc- 
currence, Origin and Character of the Surficial Iron 
Ores of Camaguey and Oriente, Cuba,’’ by Arthur C. 
Spencer, M. Am. Inst. M. E., of Washington, D. C., pub- 
lished in the March, 1911, ‘“‘Bulletin’’ (No. 51) of the 
American Institute of Mining Engineers.—Ed.] 


In considering the surficial iron-ores of Cuba, it is of 
interest to note that firon-ores occur in very similar 
relationship in various parts of the world. Indeed, such 
ores have long been known, and in many places have 
been used as a source of pig-iron. 

In the United States, iron-ores of precisely similar 
composition forming surface-deposits over serpentine rock 
exist at Clealum, Wash., and at Richmond, Staten Island, 
in New York City. The Staten Island deposits, though 
now practically exhausted, were formerly mined and 
smelted. The Clealum ores occur in a region in which 
smelting would not be profitable because no cheap fuel 
is available for this purpose. 

Similar ores in the same relationship to serpentine 
rock occur also on the island of New Caledonia, in West- 
ern Australia, and in several localities adjacent to the 
Mediterranean sea. 

Deep and extensive surface-mantles of iron-ore occur- 
ring in India closely resemble the Cuban ores here under 
discussion in physical character and ir the fact that 
they occupy elevated plains or plateaus, though in India 
the underlying rock is basalt and not serpentine. These 
deposits have been mined and smelted for hundreds of 
years by the natives of India, and are now reported as 
being developed under government auspices. 

From the facts above stated, it is evident that ores of 
the nature of those occurring in the Cubitas, Mayari, 
and Moa districts have been long established among the 
different varieties of iron-ores, and cannot be consid- 
ered properly under any other classification. 

My conclusions concerning the origin of the surficial 
iron-ores of Cuba may be briefly stated as follows: These 
ores have been formed as a result of progressive and 
long-continued decay of serpentine rock under the dis- 
solving and corroding action of atmospheric waters 
charged with carbonic acid gas. The ores are thus prop- 
erly termed residual ores in the sense that they have 
originated in situ through the gradual wasting of the 
serpentine rock, the removal of its more easily attacked 
constituents, such as magnesia and silica, by a process 
of solution, and the consequent setting free of oxides 
of metals such as those of iron and aluminum, which are 
well known to be practically insoluble in reagents ordi- 
narily found in nature. 


The parentage of the surficial ores of Cuba |: 
tine rocks like those upon which they 
sively established by the presence of sma) 
of chromium, nickel, and cobalt in the o 
metals are characteristic constituents of ser 
as shown by analyses of serpentiaes collected 
parts of the world. Their presence in 4 
amounts has been established in the serpentiy 
and in similar rocks lying beneath the prev: 
tioned Staten Island and Clealum 
ores of these localities carry 
do those of Cuba. 

The ores in question cannot be otherwise 
as residual ores. That is, they represent 
residue left by otherwise complete diss; 
pentine rock under the action of atmos; 
They are to be set apart from that other 
ficial iron-ores known as bog ores, since ¢ 
origin of the latter is very different Bog 
deposited in swamps and marshes from dilu: 
which the solvent is ordinarily either 
derived from decaying vegetation, or sulp! 
duced by oxidization of iron pyrites. Th 
from such solutions is known to be effecte) 
organisms which inhabit the waters of 
marshes, or by carbonization under reduc iy 
in the presence of decaying organic matter 

Residual ores like those of Cuba and 
posited in situ, while bog ores, which ars 
tically of very limited extent, are mainly 
some distance from the source of the cont: 
which involves transportation to the place 
in a dissolved condition. The residual « 
were formed in Tertiary time, in large part 
haps entirely, prior to the deposition of t! 
(Pliocene) formation of the Atlantic coastal I 
ing the time of their accumulation the brow: 
of Alabama, Virginia, Pennsylvania and New 
being deposited, many occurrences of which 
recognized by geologists as being residual or 


pent 


ores 2 
chromium and 


Ir 


Transportation Costs. 

{The following is an excerpt from a p 
“Exploration of Cuban Iron-Ore Deposits, 

E. Woodbridge, M. Am. Inst. M. E., of Du 
published in the March, 1911, ‘Bulletin,’ N 
American Institute of Mining Engineers.— 

Iron-ore is transported from Cuba to Am 
ports at 85 cts. per ton. It is carried : 
Norwegian tramp steel ships of from 3,500 t) 6000 + 
cargo-capacity, usually equipped with tw: 
forward and two aft. These vessels do nc 
the great lake-freighters of from 10,000 On) 
capacity and with from 20 to 33 hatches 
a lake ore-carrier would not live in the w: 
these boats are subjected, but there is no d 
sonably large staunch carriers can be so 
to afford rapid loading and unloading at 
the route. With a ship of this character 
more money could be made at 70 cts. per t 
lake boats make at 85 cts. per ton. 

Adding duties at 75% of the foreign import 
dentals, administration expenses, nodulizing 
other charges, a nodulized 54% Bessemer ore 
livered from these mines at American Atlant 
at a cost of about 5 cts. per unit of iro: 
Pittsburg at a cost of 8 cts. per unit of iron, t 
tional 3 cts. being due to the freight from 
board to Pittsburg. The raw ore can be de 
the same points at 3.5 and 7.2 cts., respectiy 
course Lake Superior ores have a counter and 
lent advantage at Pittsburg, as this Cuban prod 
at ocean ports, due to-the cost of the rail-hau! | 
that city and the sea. 

Various important steel-making concerns are int: 
in the Moa region. The U. S. Steel Corporation 
number of men in that field; the Pennsylvania St« 
and the Bethelehem Steel Co. are also well repr: 
by their subsidiary companies—the Spanish-An: 
Iron Co. and Juragua Iron Co.; and other easter 
western interests are identified with the field 
mining has as yet been started at Moa, but it is pr 
that operations will not long be delayed. 
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INDUSTRIAL SCHOOLS IN WISCONSIN.—The 
consin Commission Upon Plans for the Extension of 
dustrial and Agricultural Training, has recomm«: 
to the Governor, the adaptation to Wisconsin cond 
of the German system of compulsory continuation 
schools. Under the German law, every state is a! 
to establish continuation day schools in which att 
ance is required of all apprentices under 18 year 
age; employers are compelled to allow the apprer 
the time necessary for attendance. The apprentices 
instructed in a wide range of subjects bearing on 
trades. The Commission recommended the adoptio 
a law making industrial training compulsory for al! 
prentices in Wisconsin until the 16th year of their 
and setting the length of working day for all chil 
under 16, at eight hours. The National Society fo: 
Promotion of Iné@ustrial Education, 20 West 44th 
New York City, is distributing advance sheets of 
Wisconsin Commission's reports. 














Bee eres heats he 


esha 





gates Sapp an agnor ow 


es ee 





3 


Se ian fee ag 











rad Rr. 
iM ca nt 2) 















































































8, IgII. 


Pittsburg Meeting of the American 
Society of Mechanical Engineers. 


meeting of the Society 
k at Pittsburg, Pa. The convention 
«= were at the Hotel Schenley, 
held in the lecture hall of the 
nstitute, The meeting 
important and successful one, 

to the 600 
ests being registered the 
if the papers considered at the tech 


le 


above was 


ee 


and 


v were 
by was 


close 


both 


MERE ES fh 


attendance—some mem 


and value 


Bees 


were devoted to excursions 
plants in the 


round of 


rnoons 


industrial vicinity of 
continuous pleasure 
the in attendance at the 
entertainment of the visitor 
committee of the local 
committee made 
Vice-President 
Messrs. 


and a 
ied for 
I The 


irge of a 


ladies 


mem- 
ed by an executive 

E. M. Herr, 
; stinghouse Electric Co., 
M. Tate, Jr., D. F. Crawford, 
Morris Knowles, and Elmer K. 


Chairman, 
Georg: 
Chester 
Hiles 
eting was opened on Tuesday evening 
nformal reception of the visitors in the 
one notable 


President of 


which event 
presentation to the the 

‘ol. E. D. Meier, of an engrossed testi 
<pressing the high regard of the mem- 

he Society for Col. Meier’s professional] 

nts and personal character. The 

was made appropriate by the fact that 

was Col. Meier’s 70th birthday. Those 

n presenting this testimonial to Col 

ive arranged to have his portrait painted 
regular work of the convention began 

We sday morning with the semi-annual busi- 
The only matter of particular in- 
at this meeting was the report 
ommittee which presented a 
ird dimensions for flange pipe 
s, from 1% ins. to 24 ins., both 
pipe and extra heavy pipe. 
ndards were prepared jointly by a 
National Association of Master Steam and 
Water Fitters and a committee of the 

\ rican Society of Mechanical Engineers, th: 
consisting of Messrs. Henry G. Stott, John 
William Schwanhausser, Walter M 


parlors, at 


pre- 


on 


ess eeting. 
taken 





up 
schedule of 
fittings of 
for stand- 
These 


committe: 


weight 


{. Sparrow, 


icFarland and Albert C. Ashton. The stand- 

j is will be printed and made available for those 
3 erested 

4 rt Society is inaugurating a new departure 

a ndeavor to adequately cover a number of 

4 d fields of work, in which the me- 

* engineer’s work has become of great 

nee. Through the Society’s Meetings 

¢ ttee, special committees are being or- 

3 ‘ ed, each one of them having responsibility 


particular branch of mechanical 
The engineering of cement manu- 
ture is one of these branches, and the morn- 
ng was spent in consideration of a 

papers relating to this field. 
The first paper, by Prof. Walter S. Landis, As- 
of Metallurgy,” Lehigh Uni- 
liscussed some general problems of the 
industry. Prof. Landis urged that the 
reduction in the margin of price in the 
ement industry makes necessary the remodeling 
id rebuilding of the older plants, in order te 
greater economies in production. Prof 
ndis pointed out that the total heat actually 
red to produce the chemical reactions which 
ice in forming cement clinker could be 
1 by about 16 Ibs. of coal per bbl. of 
er In contrast with this, the average fuel 
imption of coal-fired cement kilns through- 
the country is about 90 lbs. of coal per bbl 
clinker. Prof. Landis took with a re- 
Uy published statement that cement produc- 
; 4 on had been reduced to 33 cts. per bbl. as an 
“ 4 tual mill cost. “The Lehigh region,” said he, 
: s producing cement as cheaply as any district 
the country, and we have to strive hard to 
get the total cost at the mill below 55 to 60 cts 

rt a per bbl.” 


The second paper, by Mr. W. H. Mason, Super- 
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ENGINEERING NEWS 


intendent of the Edison Portland Cement 





it Stewartsville, N. J.. described the Edisor 
rushers and some interesting mechanical pro 
lems in connection with their development I 
crushers are in use at the Edison cement plant 
and also at the Tomkins Cove Stone Co.'s plant 
Which was described in Engineer ng News f 
Jan. 12, last In the origina nvention of thes 
crushers, Mr. Edison was led to substitute 
chanical energy for dynamit S ns 
breaking up large pieces of stone y making a 
computation showing that the average mechani 
il energy in a pound of 50 lvnamite was it 
equal to the mechanica nergy tila 1 the 
steam produced by suurning a pound pea il 
Comparing pea coa it $2.50 a ton with dyna 
mite at $250 a ton would make the commercia 
idvantage of the coal over the dynamite ip 
proximately about 100 to 1 

The third paper on the morning’s program was 
by Mr. L. L. Griffiths, of Dallas, Tex., Genera 
Superintendent of the Texas Portland Cement 
Co The paper described five different plants 
with which the author was personally familiar 
ind compared the relative efficiency of the dit 
ferent plants with reference to the distribution 
and utilization of power 

The discussion upon these papers was chiefly 
directed to questions as to the lust nuisance 
trom cement plants Many cement plants ar 
experiencing serious trouble from land owners in 
the vicinity on account of the great volume 
lust carried high into the air from their chim 
neys and distributed over the surrounding coun 
try It was admitted that in many plants as 


much as 5% of the total output of the plant is 
scattered far and wide over the country in the 
shape of dust Claims were made that the wet 
process of cement manufacture largely elim 
nates the dust These claims were denied, how 
ever, but it was suggested that if the slurry was 


sprayed into the kiln against the current of hot 
gases that the greater part of the flying dust 
might be caught and saved by that method 

Readers of Dickens will remember that the 
famous schoolmaster Squeers, who appears to 
have been one of the pioneers in industrial edu 
cation, illustrated his method to his new assist 
ant, Nicholas Nickleby, by having a boy speli 
the word “horse”? and then sending him out to 
curry off Squeers’ own animal 

The Society having spent the morning hearing 
the subject of cement discussed, made a trip 
in the afternoon to visit one of the largest 
cement works in the world, that of the Uni 
versal Portland Cement Co This huge plant, 
with a daily capacity of 12,000 bbls., is located, 
not like most of Pittsburg’s great manufactories 
in the bottom of the crowded valleys, but back 
on the hills in the country, on the line of the 
Pitstburg, Bessemer & Lake Erie R. R., where it 
crosses from the Monongahela valley to. the 


Allegheny. 
The plant utilizes granulated blast furnace slag, 
brought from the 


Jessemer furnaces of the 


Carnegie Steel Co., and limestone, quarried near 
Butler, Pa., as its raw materials The slag is 
granulated at the steel works by being dis- 
charged into water, and it comes to the cement 
works well saturated with moisture joth the 
slag and limestone, after being crushed, are 


passed through revolving 
grinding. The entire plant 
tric power transmitted to it 
blast furnaces of the Carnegie 


by gas-engine driven 


dryers preliminary to 


is operated by elec- 
from the 


Steel Co.. 


Carrie 
where 


it is generated generators, 


using waste gas from the furnaces The Uni- 
versal Portland Cement Co., a subsidiary of the 
United States Steel Corporation, has now five 


plants in completion of 


the sixth plant, 


operation, and with the 


located at Buffington, Ind., will 


have an annual capacity for producing 12,000,- 
000 bbls. of Portland cement 

After viewing the cement works the visitors 
returned to the special train which had brought 
them from Pittsburg and were taken to East 
Pittsburg, where a visit was made to the great 
works of the Westinghouse Electric Co. and the 
Westinghouse Machine Co. All that can be done 


by a visitor in a hasty view of such enormous 
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Lynn, Mass... and Mr. A. L. DeLeeuw 
Cincinnati M nz Machir rh | 
M DeLeeuw re 1 expe nent fica 
that the efficiency f ni ng ma ! 
reas i ingreasing’ tMe t th piace ind de; 
While these papers were being discussed 
the general Society i ess n T rgeely ‘ 
tended and more exciting wa h i b the Ga 
ower Section in the hall of the Carnegie Tec} 
nical Schools Cone I the ew le parture ! 
th Pittsburg district the zation f ti 
gas from the blast furnace for dr ng ga 
gines Such ez ngines re on vorking ! 
the Pittsburg district at the Bessemer and Cart 
furnaces and the Duquesne | nt of tt irneg 
Co., and at the MeKeesport works of the » 
tional Tube Co Gas engines are also in use at 
the Cambria Steel Co.'s work J nstown i 
t Youngstown, Ohio, works th Carneg 
ind at the Homestead work 
Instead of having forma maper repared witt 
reference to these nstallations 1 number of the 
«ngineers responsible for their installation and 
yperation had been invited to discuss their ex 
periences in connection with them Those tah 
ing part included Mr. A. FE. Maccoun, Superin 
tendent of the Edgar Thompson Furnace Mr 
R. H. Stevens, Mechanical Engineer at Home 
stead: Mr. A N Diehl, Superintendent of Fur 
naces at Duquesne, and Mr. A. L. Hoerr, of the 
National Tube Works 
From the reports presented by these gentlk 
men and others who took part in the discussion 
it appears that the gas engines now running it 
the Pittsburg district are making remarkabk 
records for both reliability and fuel economy 
Fuel efficiencies were reported reaching as high 
as 30° of the total heat in the gas received 
converted into mechanical work These engine 
ire being run 24 hours a day, week in and week 
out, without shut downs, and are showing pra 
tically as great reliability as reciprocating stean 
engines used for blowing furnaces and develop 
ing electric power 
Nevertheless, it ippeared to be the general 
opinion of the engineers of the Pittsburg plants 
that the final economy in dollars and cents of 
the blast furnace gas engine was no greater than 
that of the steam engine or the steam turbine 
The fact that it ut s the very low ilue fur 
mace gas as fuel is offset by the much greater 
first cost and consequent charges for interest 
and maintenance 
Added to this was the evident feeling that on 
account of the additional complications of th 
gas engine, there was greater risk in connection 
with it than attaches to the use of the steam 
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in the gas engine was not being compensated for 
by any real economy. 

This emphatically 
batted, however, by Mr. H. J. K. Freyn, of the 
lilinois Steel Co. Mr. Freyn contributed an im- 
portant paper to the Society at its Atlantic City 
meeting a describing the work done 
by blast furnace gas engines at a plant of his 

South enthu- 
siastic believer in the economic advantage of the 
He declared that pres- 
ent charges against the gas engine are based on 
the high cost of the first engines built, and urged 
that with the greater experience in gas engine 
construction which is now accumulating, the gas 
engine will be improved and simplified and its 
ost reduced. At the time, 
inevitable Pittsburg cannot per- 
manently count on coal at $1 a ton. 

In view of the fact that the use of blast fur- 
nace gas for developing power is universal in 
works’ practice and the day of 
difficulties is passed there, he argued that there 
was no question as to its superiority over steam 
He admitted that for a small 
size furnace plant where there was no demand 
for electric power to utilize the surplus energy, 
the steam engine retained first place. 


opinion was very com- 


year ago, 


company in Chicago, and is an 


blast furnace gas engine 


same increases in 


fuel prices are 


German steel 


for large plants. 


The discussion on the subject had finally to be 
cut short and the remaining portion of the even- 
ing—and very late evening at that—devoted to a 
brief work being done by 
the Bureau of Mines at its Pittsburg Fuel-Test- 


presentation of the 


ing Station 

morning considered 
Piet, BR. °F: 
already con- 
describing tests 


The session on Thursday 
a miscellaneous set of 


Stewart, 


papers. 
of Pittsburg, who has 
tributed a paper to the Society 
on the strength of tubes, described an investi- 
gation tending to show that the stresses in the 
wall of a tube exposed to extended fluid pressure 
are like those in a column with fixed ends. 

Mr. D. T. Randall, of discussed the 


purchase of coal by specification, with particular 


Boston, 


reference to the methods of sampling and the 
relation of the quality of coal to the results ob- 
discussing the latter 
members of the Society’s Committee on 


tained in furnace. In 
paper, 
Conservation criticized the present tendency to- 
ward the purchase of coal under strict specifica- 
tions, because the tendency is to put a premium 
penalty on the 
What the engi- 
neer responsible for the purchase of coal should 
whatever coal will give the pur- 
dollars and 


on the high-class coals and a 


coals of second-grade quality 
do is to buy 


chaser the best results in cents. 


Many plants find it advantageous to burn low- 
grade proper attention to the ap- 
pliances for combustion, satisfactory results can 


fuels at a much lower 


fuels and, by 


be obtained from such 
cost than that necessary to pay for highest grade 
coal 

Prof. Durham, N. H., 
presented a paper on the pressure drop between 
turbines. He had 


a formula for determining the pressure 


Forrest E. Cardullo, of 


stages in compound steam 
de Ve l pre d 
drop, enabling the several stages of the turbine 


to be properly proportioned. 


Prof, Lionel S. Marks, of Harvard University, 
had a paper on the pressure-temperature rela- 
tions of saturated steam, summarizing for the 


Society the results obtained in the recent inves- 
Scheel and Heuse and of Holborn 
and Henning. By these investigations the tem- 


tigations of 


perature corresponding to any pressure of steam 
between 1/10 of a Ib. to 250 lbs. per sq. in., ab- 
solute, is now accurately known to within 1/20 
of a degree Fahrenheit 

The final paper of the morning was by Dean 
Gardner C. Anthony, of Tufts College, Mass., 
and described a pressure-recording indicator for 
punching machinery obtained by supporting the 
die on a hydraulic cushion and measuring the 
pressure exerted on the cushion by the steam- 
engine indicator Cards were obtained showing 
the work done and pressure exerted by various 
punching various thick- 
Julian Kennedy 


punches in plates of 
nesses In the discussion Mr. 
suggested that accurate 


obtained by applying the pressure to the punch 


more 


records can be 


through multiplying levers, 
a weighing scale. 

Thursday afternoon was devoted to a boat ex- 
cursion on the Monongahela River and a visit to 
the new works of the National Tube Co., at Mc- 
Keesport, Pa. These works, built about five 
years ago, extend along the front of the Monon- 
gahela River for over a mile and cover an area 
of about 100 acres. In these works tubes and 
pipes of all sizes, from M-in. to 30 ins. in di- 
ameter, are produced from the raw materials, 
iron ore from the Lakes being reduced in four 
large blast 


similar to those of 


furnaces with accessory steel plant, 
blooming and slabbing mills. One of the most 
impressive sights to the visitors was the 16-in. 
continuous rolling mill, in which slabs from the 
steel] mill pass in continuous procession through 
which gradually re- 
duce its thickness and increase its length, until 
it is finally delivered, cut automatically to proper 
length, on a pile of glowing strips of skelp ready 
for delivery to the pipe mills. 

The most interesting feature of the plant, how- 
ever, is the huge mill built for manufacturing 
pipes and tubes, a structure covering 25 acres 
of ground, an area 1,600 ft. long and 600 ft. wide. 
It is said to be the largest building having one 
continuous roof in the world. The building con- 
tains twelve furnaces for making lap-weld pipe 
and six for butt-weld pipe. Both the lap-weld 
and butt-weld furnaces are able to produce pipes 
of 40-ft. lengths, the latter in diameters from 3 
ins. to 12 ins., and even larger sizes have been 


successive chains of rolls, 


made. 
The visitors to the plant who were familiar 
with metallurgical works in general were es- 


pecially impressed with the orderly arrangement 
of the machinery, the systematic movement of 
the material through the works and the special 
care taken to protect the workmen from danger 
of injury by moving machinery and material. 

The return from the works to Pittsburg was 
made on a Monongahela River steamer, a .type 
of vessel entirely novel to many of the visitors. 

On Thursday evening occurred the usual re- 
ception by the President and officers of the So- 
ciety, assisted by members of the local com- 
mittee and their ladies. The reception was held 
in the large ball-room of the Schenley, and was 
ittended by many prominent residents of Pitts- 
burg. 

The session of Friday morning; after the read- 
ing of papers, was devoted to matters of special 
interest to the Pittsburg manufacturers. 
Mr. Richard H. Rice, Manager of the General 
Electric Co.’s Lynn Works, described the new 
steam-turbine driven turbo-compressor developed 
by the General Electric Co., and put into use 
for blowing the furnaces of the Empire Iron & 
Steel Co., at Oxford Furnace, N. J. The ma- 
chine is a six-stage turbine air compressor, oper- 
ating at 1,650 r. p. m., and driven by a four- 
stage Curtis steam turbine on the same shaft. 
The normal blast pressure produced is 15 Ibs. 
per sq. in. The machine is a great contrast in its 
size for a given output of air to the standard 
reciprocating blast furnace blowing engine. The 
remarkable thing in connection with the 
apparatus, however, is the increase in furnace 
output obtained by its use. From an average 
output from the furnace of 139 tons pig iron for 
24 hrs. in February, 1910, the introduction of the 
new blowers raised the output to 176 tons per 
day in April, and at present the production 
averages 185 tons. It is claimed that this in- 
output has with an 
improvement in quality and that the reliability 
and overload capacity of the machine adapts it 
particularly to the necessities of blast furnace 
use, 

Following this paper Prof. Willibald Trinks, of 
the Carnegie Technical Schools, presented a 
paper on reciprocating blowing engines for blast 
which was a very notable review of 
recent design in this class of machinery, with 
particular reference to the valves used on the 
air cylinders. 
in connection with the design or air compressors. 
Prof. Trinks traced the progress of design of air 
valves through various stages of evolution to the 


steel 


most 


creased 


been accompanied 


furnaces, 


This subject is of equal interest 


latest ty 
port seat 


that these valves were in extensive 
many, where they are giving entire 


and are 


United States. 


simplifyi 
ing engi 


speed, is so great that he thought tl 


engine ¢ 


pes of thin plate valves covering 
Ss and having a limited lift. He 
Sat 
coming rapidly into us, 
The advantage of thes 
ng the design of the rex iprocating 
ne, reducing its cost and incr 


also 


nis 


‘ould hold its own against 


compressor. 


The fi 
Berthold 
Mr. Geo 
chine C¢ 


nal paper of the 
Gerdau, of 


session was 
Diisseldorf, Gern 
rge Mesta, President of the \ 
»., of Pittsburg. Dr. Gerdau 


Germany to present this paper, whi 
recent work in hydraulic forging mac} 


Gerdau 
forging 


Haniel & Lueg, of Diisseldorf, and 


Sive use 
ing the 
In cor 


is the 
press, 


inventor of a steam 
which is built by th 
in German metallurgical wor} 
great Krupp Works at Essen 


icluding the morning’s sessj 


final adjournment of the convention. 


nounced 
selected 


the spring convention of 1912. 


that the officers of the Si 
Cleveland, Ohio, as the plac 
After 


ion of resolutions expressing the thar 
Society to its Pittsburg hosts, final ad 


Was tak 

In the 
visitors 
new she 
Monong: 
at lunch 
the nota 


en. 

» afternoon a large proporti 
took part in an excursion to 
»ps of the Mesta Machine (no 
ahela River, where they wer: 
eon and shown through the shops 
ble machines inspected in the s 


a four-stage air compressor for the @ 


air at 1 


,000 Ibs. per sq. in. in pressu: AD 


60-in, twin reversing engine for rolling 
a machine for cutting bevel and spu 


large 
capable 
and the 


size, an 


electric motor-dr 
of cutting cold steel bars, 7 
S800-ton steam-hydraulic for: 


designed by Dr. Gerdau, and referr 
In a large foundry connected with 


shop, tl 
air furn 


1e visitors watched the ta; 
ace and the casting of a chi 


the pouring of a heat of vanadium st 


The concluding 


visitors 


entertainment off: 
was a smoker, given Friday 


the Engineers’ Society of Western Per 
in the Union Club on the top floor of 
Bldg. Mr. Geo. H. Nielson read “A N¢ 


tory of 
many 


hitherto 


Crucible Steel,’’ devoted to the 
undiscovered and unsu 


facts, both metallurgical and personal! 


The Ff 
one of t 


2ittsburg meeting will go on re 
he most successful which the Socie 


ever held. 


——_— ae 


Conference of the National Housing 


Association. 


‘The First National Conference on Housile 
America was held in New York City, Jun 
and 6, under the auspices of the associatio: 


named. 


Mr. Robert W. De Forest, of New } 


City, President of the National Housing As 
tion, served as Chairman of the Conferenc: 


Paper 


question 


s on the various aspects of the h 
were presented and discussed. 


included such topics as “City Planning” ( 





by F. L. Olmsted), “Problems of the 5 
House,” “Sanitary Inspection,” “Garbag: 
Rubbish,” “Alleys” and “Best Types of § 


Houses. 


” 


A HOUSING PROGRAM.—The opening } 
which presumably to some extent set the 
note for the conference, was entitled “A Hous 


Progratr 
Veiller, 
tional F 


housing evils, 


lages, r 


universality 


that it 
nature. 


n,” and was presented by Mr. Lawr 
of New York City, Secretary of the 
fousing Association. The author said 
which extend even to smal! 
elate chiefly to unsanitary conditions 
of the housing problem indi 
is founded on qualities inherent in hu! 

While the various housing evils 


found in nearly every city, generally som: 
of these evils,predominates in any given 


Thus, 


in New York the greatest evil is 
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troit it is alleys, and in Baltimore it 
) privies which still exist, although 
n be abolished by the completion of 
Francisco, 


sewerage system. San 


hin the last five years, now has more 
wding, including tenement evil? and 
than any other city in the United 
e of New York. 
ntly, even the city officials of most 
t aware of the bad housing condi- 
existed in their midst. The news- 
ilso equally ignorant. The first step 
reform campaign is an educational 
vils can only be prevented through 
tive control, and to secure these wis- 
ict are required. 
i be realized that, as a rule, city offi- 
1s anxious for proper housing and good 
nditions as the most ardent housing 
The people ask Officials to do without 
money. New York City spends 17% of 
ipal appropriations for its police and 
its Health Department, which seemed 
ller to be disproportionate. 
inning has a definite relation to housing 
sut housing reformers cannot afford to 
ich time on city planning until many 
and related evils connected with housing 
ved. As an illustration of ambitious 
nning schemes being put ahead of hous- 
m, Mr. Veiller cited the millions which 
g expended on the grand parkway be- 
he Philadelphia City Hall and Fairmount 
hereas the city is doing practically noth- 
lear up its slum areas. 
VY VAULTS.—Mr. Charles B. Ball, M. Am 
E.. Chief Sanitary Inspector of the Chi- 
Health Department, presented a paper on 
vaults. After pointing out the general and 
of the specific evils of vaults, Mr. Ball 
st i that the effect of these upon health and 
ality, as well as statistics of the number of 
vaults themselves, are lacking throughout 
juntry in general. From statistics collected 
Mr. Burton J. Ashley, of Chicago, from about 
i) cities, Mr. Ball presented the following ex- 
s, by way of illustration, no means of iden- 
ng the cities being given except as afforded 
population figures: 


Number of 
vaults for 


Number of which sewers 


Population privy vaults. are available 
0.000 60,000 50,000 
240,000 29,000 7.000 
190 000 27,000 20,000 
00.000 25,000 0 
06,000 15,000 10,000 
50.000 13,000 SOO 

$6,000 6,200 3,000 


Mr. Ball remarked that Mr. Ashley and pre- 
sumably other engineers have been giving par- 
ar attention of late to “the construction of 
ndividual septic tanks in small disposal fields,”’ 
serve private houses where public sewers are 
not available. 

Where privy vaults are located below the 
ground surface, they should be either of brick or 
oncrete, water-tight, with smooth inner surfaces. 
Concrete vaults “may be round or oval or with 
plain sides having rounded corners.’”’ Every un- 
derground vault should have its side walls car- 
ried at least 8 ins. above the ground surface to 
prevent the entrance of surface water. Small 
inderground vaults are preferable in order to 
relatively frequent cleaning. The 
onstruction of the shelter house should be such 
s to make this possible without entering it. 

“ome of the “most careful sanitarians” advise 
mstruction of privy vaults above ground to 
dangers of soil pollution. Continuing this 

fea, Mr. Ball said: 


A number of cities, foremost of which is Washington, 
. ©., require that the privy vault should be provided 
with a platform, either of cement concrete, or of wood 
vered with metal, and having its surface at least six 
hes above the adjacent level of the ground. Upon this 
irface is placed a metallic box or pail or a wooden box 
ned with metal so as to be impervious. These re 
eptacles are necessarily relatively small in size and it 
claimed that the frequent cleaning thus imposed is an 
advantage rather than a disadvantage. The case with 
which the conditions of such appurtenances may be de- 
termined is a strong argument in favor of their use. 


Shelter houses should be “screened and kept 
losed so as to prevent the access of flies and 
mosquitoes,” Every effort should be made to 
eliminate privy vaults, and where water-closets 


necessitate 
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ire substituted they sl 


doors if possible Where 
the next alternative is to 
loset los to ] 
partment o the i 
closet as short 

to arrange for n 

the house The adv 





bined with the 
which flushes ent 
compared with t 
the water enters 


greatly dissipates 




















n Washington ) wh 
The next type t de ability l 
oset of the frost proof or non-freezing vDe a i 
having an underground closed tank, or a tank wated 
above the fixture into which the water ers only whe 
t fixture is used The object ») this kind of wat 
closet, which has not ye so far as 1 am aware 
overcome any design, is the fact that freezing « 


when the flushing water comes in contact with those _ 
of the fixtures which are necessarily exposed to 
temperature. An additional disadvantage 








it is found necessary in the case of ar 1 
valve to provide a cross connection from the 
the water supply n order to allow the wa 
water from the exposed portions of the appar 





s no doubt that such a connection 

danger whenever a loss of pressure or, 
the case a positive vacuum, occurs in 
mains, thus allowing the possible ent 
matter into the domestic water supply system 


Finally, Mr. Ball advised that the cleaning of 
privy vaults should be 








performed by municipal 


day-labor forces, rather than by private con 
tractors, thus obviating the necessity of an extra 
man to serve as an inspector, as the case in 
Chicago, to make sure that the work is properly 
done where it is entrusted to contracts or to 
private scavengers. 


a 





THE PASSENGER STEAMER ‘NORTH WEST 
ywned by the Northern Steamship Co., was heavily dam 
ged by fire June 3 while moored to her dock at Buffalo 
N..¥ Reports state that the interior of the boat was 
lestroyed, leaving only the steel hull The lo s est 
mated at $500,000. The fire is ascribed to an explosion 
of oil which occurred at 4 a. m The ‘‘North West 
together with her sister ship ‘‘North Land,’’ was being 


overhauled for the initial trip to Chicago and Duluth 


A PASSENGER TRAIN WAS DERAILED June 2 on 
the Minneapolis, St. Paul & Sault Ste. Marie Ry. near 
Vergas, Minn. The wreck is ascribed to a washout of 
the roadbed Eight of the eleven cars left the track 
and three of them were completely burned One pas 
senger, the wife of Mr. L. S. Berg, of New York City 


President of the New Orleans, Mobile & Chicago Ry 


was killed Mr. Berg himself was seriously injured 
—_——_ + - ——— ~~ — —— 
AN AEROPLANE RACE from Par Franes to 


Rome and Turin, Italy, a distance of some 1,300 mile 


llowed 


they 


was started on May 28 The contestants were a 








to start when they desired and to alight whenever 
pleased. The race is to be 
prizes amount to about $100,000 
reached Rome by June 6, with Andre Beaumont, a 


completed by June 15 r 


Four of the contestants 


Frenchman, in the lead. 

The Paris-Madrid race (721 miles) was won by Pierre 
Vedrine on May 26, the time of the trip being 37 hr 
27 min. He was the only contestant to finish, the others 
being stalled in the mountains until they were forced to 
abandon the attempt. 

pinaacnesinierciiiaieendpianememaniaasincinie 

PUMPING OUT THE “MAINE” COFFERDAM around 
the wreck of the battleship in Havana Harbor, started on 
June 5 and was continued until the water level was low 
ered about 4% ft. It is stated in the press reports that 
this level was held for ten hours without pumping, with a 
rise in interior level of only 1% ins No more pumping 
will be done for some days, so that the steel cylinders 
may take a set, due to the increased pressure upon them 

—- —-+* 

TELEPHONE TOLLS between the major parts of Man- 
hattan and Brooklyn boroughs, New York City, have 
been ordered reduced from 10 cts. to 5 by the Publi 
Service Commission after a long investigation of the 
local company’s operation and condition. Correspond- 
ing reductions have been ordered for outlying districts 
The voluntary acceptance of the order has not yet been 
filed by the company 
—--——- > _—_—_—_ —_--—_— 

THE NEW CHICAGO TERMINAL STATION of the 
Chicago & Northwestern Ry. was opened for traffic on 
June 4. It is located at Canal and Madison with 
its main front on Madison St., the headhouse being a 








four-story granite structure 320 218 ft There are 
entrances on three sides, while beneath the trainshed is 
a large concourse for suburban passengers, who may 
have access to and from the train platforms without 
passing through the main building. The train floor is 
elevated, and the 16 tracks spread out from a six-track 
upproach, which diverges to the four-track approaches of 
two separate divisions. The trainshed is of the Bush 
type, with low arched spans of 39 ft. 3 ins. carried by 
rows of columns on the eight platforms and having over 
each track a longitudinal opening for the escape of 
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Mart, Tex ha ef ted & 
i viv ) rex & | i 

M J N M \ $ M 
Manager f e K ‘ M I I 
has take il pe ) wit 5 I 
Co with offices at 50 ( irch New York ( 

Mr. C. F. Loweth, M. A ( 
oO he igo Milw kee & t 1 
appointed Consulting g 1 Milwa 
kee & Puget Sound Ry n idition to } present dutie 

Mr J. Sergear Cran of New York City a forn 
Dock Commfssioner i ted 
i member of the Pub Service yn ‘ f the } 
District of New York. State 1 ling Mr. } M. I 
ett, whose tern i ed 

Mr. W. H. Penfield, M. Am I ¢ 
einmam ah Cami ( \ M } & 
Puget Sound Ry at M ‘ ay ited 
Assistant Chief Engineer o é », Milwaukee & 
St. Paul Ry ' g I 

Mr. Philip P. I ¢ M. An I I ) 
the Jamaica Bay Improvement C 
appointed Deputy Fire Comn mer of New York t 
Mr. Farley was the Democra tid State 
gineer and Surveyor in 1908 

Mr. Kingsley L. Mart M \ ( I 
Chief Engineer of the Bridge Depar of New Y 


City, and now Bridge Comm 
position with the y to become one ¢ 
of The Foundation Company 


resignation take effect June 15 


Mr. Arthur J. O'Keeffe, Deputy Fire Con 
New York City, has been appointed by Mayor Gay 
Bridge Commissioner, succeeding Mr. K ey L. M 
tin, M. Am. Soc. C. E., resigned 

Maj. E. E. Winslow, Cory f Engineer: I 3 \ 
formerly n harge of ‘ sarbor defense work 1 


Honolulu and Pearl Harbor, Hawaii, has been sele 


by the War Department to superintend the location and 
erection of the Panama Canal fortifications 
Mr. E. O. Reeder, formerly A int Chief E 


neer of the Chicago, Milwaukee & St. Paul Ry he 


been appointed Chief Engineer of the Chicago, Milwau 
kee & Puget Sound Ry it Seattle, Wash icceeding 
Mr. E. J. Pearson, M. Am. Soc. C. E., who has resigned 
as noted n our sue of last week 

Mr. P. B. Motley, M. Can. So E Assistar Er 
gineer of Bridges of the Canadian Pacific Ry., has bee 
promoted to the position of Engineer of Bridges, i 
eeding Mr. Chas. N. Monsarrat, M. Can. Soc. C. E., who 


was recently appointed Chairman and Chief Engineer 
of the Board of Engineers of the Quebe Bridge 

Mr. William D. Bullock, M. Am. Soc. C. E., Assistant 
Engineer, in charge of Bridges and Harbor, City Eng 





neer’s Office, Providence, R. I, has been appointed 


Chief Engineer of the State Harbor Commissiog The 
state has recentl; purchased 170,000 sq. ft. of property 
? 


in Pawtucket for the construction of a state wharf 
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Mr. L. 8. Berg, President of the New Orleans, Mobile 
& Chicago R. R., was seriously injured, and his wife was 
killed, in a railway wreck near Vergas, Minn., on the 
Minneapolis, St. Paul & Saulte Ste. Marie R. R. on 
June 2 Mr. and Mrs. Berg were en route to Winnipeg 
in their private car The train was derailed and three 
cars, including Mr. Berg's, were burned 

Dr. George B. Young, for many years in the United 
States Marine Hospital Service, and for the past six 
years in charge of the Chicago hospital of that service, 
has been appointed Commissioner of Health of Chicago 
lil., succeeding Dr. William A. Evans Dr. Young has 
been granted leave of absence from his government po 

tion His salary will be $8,000 per annum. 


Mr. William L. Thompson, Assistant Engineer on the 
Panama Canal in charge of the Las Cascadas office, 
has been transferred to the Pacific Division on work 
in connection with hydraulic operations below the 
Miraflores Locks Mr. Mark W. Tenney, Assistant En 
gineer in charge of the Paraiso office, has been trans 
ferred to the office of the Resident Engineer at Empire 
rhe engineering department of the Central Division ha 
been reorganized and the offices at Paraiso and La 
Cascadas have been abolished. The field and office work 
formerly handled at these offices will be centralized in 
the Division Engineer's office at Empire, under the 
direction of the Resident Engineer and one Assistant! 
Engineer 


Mr. Gustav Lindenthal, M. Am. Soc. C. E., Vice-Presi- 
dent of the Institute of Consulting Engineers, of New 
York City, has been honored by the Rector and Senate 
of the Polytechnic School of Dresden, Germany, which 
has conferred upon him the title of Doctor of Engineer- 
ing. This is the first time that this distinction has been 
bestowed ‘‘honor!s causa by a German Polytechnic 
School upon an American engineer Two years ago the 
Austrian Society of Engineers and Architects, the leading 
technical organization of the Austrian Empire, elected 
Mr. Lindentha! a Corresponding Member, that society 
having no honorary members Nicola Tesla and Gustav 
Lindenthal are the only two American engineers who 
have been thus honored by the Austrian Society 


Mr. Edward M. Bigelow, M. Am. Soc. C. E., of Pitts- 
burg, Pa., has been appointed State Highway Commis 
sioner of Pennsylvania under the Sproul Main High- 
way bill, which has now become a law. Under the pro- 
visions of this bill the Governor appoints a Highway 
Commissioner, two Deputy Commissioners, a Chief En 
gineer, Chief Draftsman and Superintendent of High- 
ways, with numerous assistants and engineering staff 
The legislation carries an appropriation of $4,000,000 for 
the immediate use of the Commissioner until the proposed 
bond issue of $50,000,000 can be provided for by con 
stitutional amendment. Mr. Bigelow is a native of 
Pittsburg and studied civil engineering at the Western 
University of Pennsylvania. Under his direction as City 
Engineer and as Director of Public Works, many of 
Pittsburg's sewers, water mains and parks have been 
constructed and developed His present appointment is 
for four years at a salary of $8,000 per annum 


Mr. John W. Kendrick, M. Am. Soc. C. E., Vice-Presi- 
dent in charge of operation of the Atchison, Topeka & 
Santa Fe Ry., has resigned. Mr. Kendrick is a gradu- 
ate in civil engineering of the Worcester Polytechnic 
Institute and entered the railway service in 1879 as a 
rodman on the Yellowstone Division of the Northern 
Pacific Ry Since that time he has followed railway 
work continuously For five years he was Chief Engi- 
neer of the Northern Pacific Ry., after which he entered 
the operating department as General Manager for the 
receivers of the same road and of the reorganized road, 
later becoming Vice-President in charge of operation 
In 1901 he took charge of the operating department of 
the Atchison, Topeka & Santa Fe Ry. as Third Vice- 
President, and has remained in charge of that de 
partment as Second Vice-President and as First Vice- 
President In December of last year Mr. Kendrick 
was granted a six months’ leave of absence to regain 
his heaith. Mr. W. B. Storey, M. Am. Soc. C. E., Vice 
President in charge of construction, who has tempor- 
arily performed Mr. Kendrick’s duties, has been made 
Vice-President in charge of operation also, the two de 
partments being now placed under one head. 


Engineering Societies. 


COMING MEETINGS. 
AMERICAN INSTITUTE OF MINING ENGINEERS. 
June 6-10. Annual convention at Glen Summit Springs 
Hotel, Luzerne Co., Pa. Secy., Joseph Struthers, 20 
West 39th St., New York City. 
AMERICAN WATER WORKS ASSOCIATION. 
June 6-10. Annual convention at Rochester, N. Y. 
Secy., J. M. Diven, 14 George St., Charleston, S. C 
PACIFIC NORTHWEST SOCIETY OF ENGINEERS. 
June 19-23. Annual convention at Boston, Mass. Secy., 
Joseph Jacobs, 808 Central Bldg., Seattle, Wash. 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 
June 13-16. Annual convention at Chattanooga, Tenn. 
Secy., Charles W. Hunt, 220 West 57th St., New 
York City. 
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AMERICAN RAILWAY MASTER MECHANICS’ ASSO- 
CIATION 
June 14-16. Annual convention at Atlantic City, N. J 
Secy., Jos. W. Taylor, 390 Old Colony Bidg., Chicago, 
Ill 


MASTER CAR BUILDERS’ ASSOCIATION 
June 19-21. Annual convention at Atlantic City, N. J 


Secy., Jos. W. Taylor, 390 Old Colony Bidg., Chicago, 
Til. 


ASSOCIATION OF RAILWAY TELEGRAPH SUPERIN- 
TENDENTS. 
June 19-23. Annual! convention at Boston, Mass. Secy., 
P. W. Drew, M., St. P. & S. S. M. Ry., Chicago, Ill 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS 


June 21-24. Semi-annual meeting at Chicago, Ill 
Secy., J. C. Olsen, Polytechnic Institute, Brooklyn, 
nN. . 


AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERS. 

June 26-30. Annual convention at Chicago, Ill. Secy., 
Ralph W. Pope, 33 West 30th St., New York City. 
SOCIETY FOR THE PROMOTION OF ENGINEERING 

EDUCATION. 
June 27-29. Annual meeting at Pittsburg, Pa. Secy., 
H. H. Norris, Cornell University, Ithaca, N. Y 
AMERICAN SOCIETY FOR TESTING MATERIALS. 
June 27-July 1. Annual meeting at Atlantic City, 
N Secy., Edgar Marburg, University of Penn- 
sylvania, Philadelphia, Pa 
AMERICAN CHEMICAL SOCIETY. 
June 28-July 1. Annual convention at Indianapolis, 
Ind. Secy., Charles L. Parsons, Durham, N. C. 


AMERICAN SOCIETY OF HEATING AND VENTILAT 
ING ENGINEERS. 
July 6-8. Semi-annual meeting at Chicago, Ill. Secy., 
W. W. Macon, 20 West 39th St., New York City 
OHIO ELECTRIC LIGHT ASSOCIATION 
July 25-28. Annual convention at Cedar Point, Ohio 
Secy., D. L. Gaskill, Greenville, Chio. 


ENGINEERS SOCIETY OF PENNSYLVANIA.—The 
annual convention which was to have been held at State 
College, Pa., June 7-10, has been postponed to a date 
to be set later, probably in October. 

NEW ENGLAND WATER WORKS ASSOCIATION. 
The June outing will be held at Nantasket Beach June 
14. A party of members and guests will go by boat 
from Boston to Nantasket, where dinner will be served 
at 1 p. m The party will return to Boston in the 
evening. 

AMERICAN SOCIETY OF CIVIL ENGINEERS.—At 
the regular meeting in New York City June 7, the fol- 
lowing papers were presented for discussion: “Two 
Earth Dams of the U. 8S. Reclamation Service,’’ by D. 
©. Henry; ‘Steel Centering Used in the Construction 
of the Rocky River Bridge, Cleveland, Ohio,’’ by Wil- 
bur J. Watson. 


AMERICAN INSTITUTE OF MINING ENGINEERS. 


The name of the institute will be changed to ‘‘Amer- 


ican Institute of Mining and Metallurgy" if a recent 
recommendation of the council and the board of directors 
is accepted. It is held that the proposed name more 
truly represents what the institute stands for than does 
the present one. The proposal will be submitted to the 
entire membership for ballot. 

The council and board of directors have decided in 
favor of the establishment of local sections of the insti- 
tute and have already authorized the formation of sec- 
tions in New York and in San Francisco. 

AIR BRAKE ASSOCIATION.—The .18th annual con- 
vention was held at the Auditorium Hotel, Chicago, May 
23 to 26. A paper on ‘Brake Cylinders and Connec 
tions,’ by H. A. Wahlert dealt with the question of 
brake cylinder leakage in relation to packing leathers, 
packing expanders and the lubrication of the cylinder. 
It was stated that owing to the improvement in the man- 
ufacture of the leathers some leathers are in good con- 
dition after having made 160,000 applications. The au- 
thor was not in favor of the use of expanders. The 
paper was accompanied by numerous details of tests of 
packing leathers. In a paper on “Adequate Braking 
Power for Freight Cars,"’ Mr. John P. Kelly advocated 
an advance beyond the present practice of making the 
braking power equal to 70% of the light weight of the 
car. He proposed 35% of the loaded weight, which 
would be equivalent to about 120% of the light weight. 
A paper on ‘‘Running Triple Valves without Lubrica- 
tion,’’ by Mr. Lincoln Leonard, showed the necessity 
of avoiding an excess of lubricant and the advantages 
of using a dry lubricant instead of oil or grease. A 
paper on ‘“‘The Strength of Foundation Brake Gear,’’ by 
Mr. George O. Hammond, was of a mathematical char- 
acter, illustrating the methods employed in the design 
of the various levers, bell cranks, ete. The ‘Friction 
of New and Worn Brakeshoes on New and Worn Cast 
Iron Wheels,’ was discussed by Mr. A. S. Williamson, 
in regard to the variation in coefficient of friction. A 
long paper by Mr. W. VY. Turner on ‘‘The Problem of 
Controlling Modern Passenger Trains’’ related to the 
advantages of what is known as the ‘“‘P. C.”’ equipment 
for securing a graduated release. This special equip- 
ment for passenger train service was developed after a 
series of brake tests made on the Lake Shore & Michi- 
gan Southern Ry. in 1909. The apparatus and its oper- 
ation were described in detail. Each car has two brake 
cylinders; only one operates in service applications, but 
both operate in emergency applications of the brake. 
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AMERICAN SOCIETY FOR TESTING MATE 
The program for the annual meeting at the i 
more, Atlantic City, N. J., June 27-July 1. {« 

Tuesday afternoon—Committee report ‘i 
Specifications for Cast Iron and Finished 
Walter Wood, chairman; “Standard 
Hard-Drawn Copper Wire,” J. A Capp, 
“Standard Specifications and Tests for Clay 
Sewer Pipes,” Rudolph Hering, chairman 
Specifications for Paving and Building Bri. 
Douty, chairman. 

Tuesday evening—Presidential address On “1 
can Society for Testing Materials,” Henry 
“The Manufacture: of Pure Irons in Open-H 
naces,’’ Allerton S. Cushman; ‘Measured Str 
gineering Structures,"’ James E. Howard 
the Heat Treatment of Some Low-Carbon Nj 
Henry Fay and John M. Bierer; ‘Flue She 
Cause of Formation in Locomotives,’ Robs 

Wednesday morning, general subject, Stee 
reports on ‘Standard Specifications for Stex 
R. Webster, Chairman; ‘‘Heat Treatment 
Steel,"" Henry M. Howe, Chairman Pap 
Size—A Function of Both Time and Tempera 
M. Howe; ‘“‘On the Heat Treatment of a N 
Wm. Campbell and H. B. Allen; “A Compa 
Properties of an Acid and a Basic Open-He 
Similar Composition,’’ Henry Fay; ‘Studi 
Tires,’’ Robert Job and Milton L. Hersey; 

Rail Steel,’’ P. H. Dudley. 

Wednesday evening, general subject, Pré 
ings—Committee reports on ‘Preservative 
Structural Materials,’’ S. S. Voorhees, cha 
Corrosion of Iron and Steel,’’ Allerton 
chairman Papers: ‘‘Further Results of 
house, Church, Kerr & Co. Paint Tests"’ and 
of the Sulphuric Acid Corrosion Test,’’ C. M 
“The Practical Testing of Drying and Semi-D 
Oils,"’ Henry A. Gardner; ‘‘A Novel Method 
ing Resin Oil and Mineral Oj] in Other 0 
Outerbridge, Jr. 

Thursday morning, general subject, Cemer 
crete—Papers: “Practical Tests of Sand 
Proposed for Use in Concrete,’’ Russell S 
“Some Experiments on the Incrustation and 
of Concrete,’’ Abel O. Anderson; ‘‘The Dete 
Stresses in a Reinforced Concrete Membe: 

Axial Load in Flexure,’’ S, Ingberg; ‘‘T) 
and Contraction of Concrete While Hard 
T. Goldbeck; “The Properties of Magn 
Mortars and Concretes,’’ C. Derleth, Jr., 

verez; ‘‘Disintegration of Concrete,’’ Alf 
“The Effect of High-Pressure Steam on 
Strength of Concrete,’’ Rudolph J.. Wig. 

Thursday afternoon, general subject, Ste« 
report on “The Tempering and Testing of = 
and Standard Specifications for Spring St 
Souther, chairman. Papers: ‘‘Hardness Tes 
Stoughton and J. S. Macgregor; ‘‘Hardnes 
lation to Other Physical Properties’’ and ‘‘A 
son of Fire Methods of Hardness Measuremen! 

Douty; ‘‘The Property of Hardness in Metal 
terials,’’ Albert F. Shore; ‘‘Strength of Steel { 
tural Shapes,’’ E. L. Hancock; ‘‘Recent Develop: 
Testing of Boiler Tubes,’’ F. N. Speller. 

Friday morning, general subject, Bitumens, et 
mittee report on ‘“‘Standard Tests for Road Mat 
L. W. Page, chairman. Papers: ‘‘A New Cons 
for’ Use in Testing Bituminous Road Materials,” 
Crosby; ‘‘Improved Instruments for the Physica 
ing of Bituminous Materials, Paper ITI.,’’ Herbert 
ham; ‘“‘A Proposed Method of Testing the Melting 
and Softening Point of Compounds,’’ Henry W. F 
“Organic Residues from Soluble Bitumen Deter: 
tions,’’ Prévost Hubbard and C. 8S. Reeve. 

Friday afternoon, general subject, Testing Appa 
and Methods—Committee report on ‘‘The Magnetic T 
ing of Iron and Steel,’’ Charles W. Burrows, chair! 
Papers: ‘‘Standard Methods for Testing Sewer Pip: 1 
Drain Tile,’ A. Marsten; ‘“‘A New Method of Testing the 
Endurance of Case-Hardened Gears and Pinions 
S. Macgregor and Bradley Stoughton; ‘“‘New Typ+ 
Impact Testing Machines for Determining Fragili') 
Metals” and ‘‘A New Type of Autographic Trans\ 
Testing Machine for Research Testing or Regular F‘ 
dry Practice,’ T. Y. Olsen. 

Saturday morning, miscellaneous subjects—Payp: 
“The Fritz Engineering Laboratory of Lehigh Uni 
sity,’ Frank P. McKibben; ‘‘The Variation of Te: 
Strength with the Percentage of Carbon in Iron-Car 
Alloys,’’ C. R. Jones; ‘‘The Effect of Copper in Iron 
the Acid Corrosion Test,’’ W. H. Walker; ‘‘Recent A 
alyses of Tests on Structural Timbers Made by the F 
est. Service,’”’ McGarvey Cline; ‘‘The Brinell Ball 1 
Applied to Wood,’’ W. K. Hatt; ‘‘Notes on Anti-Fric 
Alloys,"" Wm. Campbell; ‘‘Some Further Experimé 
Upon the Absorption, Porosity and Specific Gravity 
Building Brick,’’ D. E. Douty and L. L. Beebe. 

Wednesday afternoon, Thursday evening and Frid 
evening have been reserved for social features and re 
ation. 


H 


Snecif 
Spec 








